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THE CURRENT CHAOS IN PSYCHOLOGY: 
AND THE WAY OUT VIA PSYCHE'’S DESIGN FOR LIVING 


By Dr. JOSEPH JASTROW 


‘‘First there was ooze; then there was 
mud; then there was building material ; 
and then the world began.’’ Such is Mr. 
Dooley’s unofficial account of evolution. 
It may suggest a slight parallel in the 
course of psychology, leaving it open 
which of the prevalent solutions in our 
own days or among those of our fore- 
runners are ooze, which mud and which 
building material. How came 
out of chaos is the Ur-myth of creation 
and knowledge. Why in psychology the 
chaotie condition continues, despite a 
rainbow promise of cosmic fulfilment, is 
the overture of my theme. 


cosmos 


I 
The chaos pervades every Rialto 
where psychologists congregate. When 


informed that Mr. Quidnunc is a psy- 
chologist, the layman remains in doubt 
as to what may be the tenor of his occu- 
pations and commitments. It is still a 
guess whether said Professor Q. makes 
motion pictures of the squirmings of un- 
born guinea-pigs or of the first gosling 
steps of regimented infants rampant and 
couchant; whether he interprets dreams 
and cures stammering or discovers and 
relieves frustrations; whether he deals 
in egos and ids or in configurations, in 
conditioned reflexes or unresolved com- 
plexes; or whether he measures the ap- 
peal of moronized advertising or demon- 
strates in wiggly graphs how to save 





motions in manufacturing merchandise 
that probably has no excuse for being. 
I make little complaint of his indiscrimi- 
nate versatility, though it offers an open- 
ing for the underworld practitioners 

the psychological racketeers who are very 
much in the ugly picture of the 
mercial exploitation of Psyche. The con- 
fusion of tongues goes deeper than a dif- 


com- 


ference in dialect or a divergence of mes- 
sage; it is a jargon of concepts, a Babel 
of designs or the aimless futility of a lack 
of one. The chaos results from an in- 
firmity of insight at the initial stages 
which precondition building-plans. The 
way out of chaos is through a quest for 
a golden but accessible fleece 
design for living. For this, first and last, 
is the whole of psychology. 
major theme. 
their special interests, are all 
sional students of the life of the mind; 
and they are nothing nothing 
more. Could we turn the clock back two- 
score years and start anew with that in- 
sight, that agreement of purpose, the 
road to Cosmos would have been, would 
now be plainer and smoother. History 
ean not be unscrambled ; the might-have- 
been without 
honor and without joy; yet post-mor- 
tems, inevitably belated, are singularly 
convincing. 

In that mood, I shall indulge in a mo- 
ment of professional retrospect—which 


Psyche’s 
That is my 
Psychologists, whatever 


profes- 


other, 


schoo! of exposition is 








THE 


OS 
same is a dignified pursuit, not to be con- 
fused with the reminiscent garrulity of 
longevity. This flash-back 
will reveal how much has been done in 
draining the converting the mud 
and collecting the building material for 
how much prog- 


unredeemed 
ooze, 


the house of psychology ; 
ress towards cosmos and emergence from 
our 


actually occurred since 


began. 


chaos has 
climactie 
Taking a daring and dismal 


I summoned the courage 


century 
dip into 
autobiography, 
to read my own presidential address to 
the American 
in 1900. It was delivered at the pre- 
eocious age of minus 3, according to the 
Pitkinian life-clock, accepted by the ma- 
with alacrity, because it delays 
ition until 40. At this tempora 
the silences of that day 
and stranger than the mentions. 
still to be 


Psychological Association 


ture 
registré 
sound 


distance 


louder 


The 1.Q., like myself, was 
born; Freud, though articulate, was 
known only, and that very slightly, to 


Vienna. 
Behaviorism was in On that 
felt it incumbent to proclaim 
that a psychologist was not primarily a 
f diet tales 
communication 
trance In the public 
psychical research distinctly over- 


the very few of us in touch with 
rompers. 

oceasion | 
spook-hunter nor was his chie 


of psychic long-distance 


and revelations. 
eve, 
topped psychology proper, which as an 
experimental pursuit was regarded as 
irrelevant prying, if not improper. 
James’s not inept remark was going the 
rounds that the ‘‘prism, pendulum and 
chronograph philosophers’’ could only 


‘‘arisen in a country whose natives 


‘ee 


have 
could not be bored.’’ 

I defended and selected as of greatest 
significance and promise the two move- 
ments then struggling for recognition: 
the precise study of animal behavior as 
the primer of human behavior, and ap- 
plied psychology in its salient ramifica- 
I emphasized that the techniques 
which would certainly 
were to be 


tions; 
of measurement, 
come to be greatly extended, 
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developed not for analysis alone 

practical yardstick purpose. | 
never concerned with 
‘purity’’ of psychology. In 
this measurement of 
ferred to with 
thropometry.”’ I 
what you will, 


maintain 
capacity was 
disdain as ‘‘ment 
replied that, 

I was for it; and 

it grew intelligence tests, not always ) 
intelligently tested. Another of 1 
phases was upon the significance 


normal psychology, alike for its 
sake and for its 


normal phenomena. 


bearing throug 
And my co! 
claim was for the admission on 
equé ility of psye hology into the fr 
of the sciences. So much of a 

has been fulfilled. 

I likewise sketched the outli 
position to which in recent years |] 
returned with, I hope, 
understanding. At that ti 
Hall was expressing his regret t] 
had followed the 
temper of physics—he had the 1 
Helmholz in mind—rather than t! 
biology. It was ‘‘ 
ogy’’ in name only, and remained s 
half-hearted and eclectic 
our own day, 
duce a chapter on the nervous s 
at the beginning or in the end or 
tween, with no very close evidenc: 
bearing on the other chapters; ne 
were just handy things to know 
That defect has in part been rem: 
but far from completely so. Much 
eredit of the advance belongs to the | 
ciples behind what we must perforce: 
sehaviorism, though I object to the 
and don’t like its behavior. We wer 
so plainly behaviorists de facto that 
saw no reason for the ceremony either 
baptism or of total renunciation 
goods and chattels. Yet none of us 
admit, heeded the theme 
The lusty if somewhat croupy cries 
Behaviorism grew to a belligerent c! 
lenge. That it made a noise like scie1 


more Col 


me s& 


chology meth 


physiological ps: 


fashion. | 
texts in psychology 


sufficient 

















eine « 


f 
' 
“ 






we must concede, and also that it clarified 


the atmosphere and in some measure 
‘ted the line of march. 

In my case it made explicit—yet with 
w illumination—the approach which I 
formulated as naturalistic, but did not 
promulgate as such until many years 
later, when it became evident that the 
terms ‘‘functional’’ and ‘‘dynamic’’— 
which were more freely used—had no 
teeth, hardly even gums. These terms 
indicated the obvious desiderata, vet sup- 
plied neither principles nor programs. 
Under that provocation, I unfurled my 
banner; though banners and processions, 


and camps and campaigns, and above all 


ntroversies are not at all to my taste. 
Maturation is a process not confined to 
infancy; it is even more essential to the 
professorial status. All this is relevant 
ly as a confession of how one man’s 


psychological neurons acquired their 


The most democrati- 


lly distributed of mental qualities— 


medullary sheaths. 


except stupidity—does not appear as a 
chapter-heading in the psychological 
texts; it is called hindsight. Even Pit- 
kin’s monumental tome on stupidity— 
the mere handling of which is a muscle- 
building exercise—has a secant reference 
to it. It is part of the compensation of 
retirement to find one’s bump of hind- 
sight visibly and tangibly enlarged. 

By these stages I came to be a natural- 
istie psychologist, and declare with a 
small probable error that most of the 
guild, who carry no banners, belong to 
thesame camp. In my own lifetime, psy- 
chology has become an established natu- 
There is a large settle- 
ment in cosmos despite the persistence 
of chaos. 


ralistie science. 


II 


Such are my credentials for speaking 
out in meeting. I proceed to deal with 
the contributors to chaos. Exhibit A is 
the much and unavoidably discussed 


**Behaviorism,’’ w n my manu 
I place in the straight-jacket of qu 
marks. You have heard of the mat 
tical theologue who ecaleulated that 
world was cré 1 in the year 4004 
on October 10, at 9 "e *k in 
ing, Eden standard tu Conte 
a less precise birth-date, Watson | 
his creation in the year 1912; tl 
chology had its renesis, by an ¢ 
from the miasn irden of 
tion—a fiat ex is, by sweeping 
mind and cons isness al 
baggage as irryovers |tl S 
minded will squir from the dog 
the Middle Ages To the ae 
doctrines that bors > nal f 
ogy, Wats nm sa scram al 
assured that scrammed = 
formed sophist s it is ne : 
sider the series itements, s 
by popular mag sw W 
forth as the issues and r : 
haviorized generation, as he vis 
blurb-like commendation. This 
what has been called Watsoniani 
resents the less responsible express 
a position which i s sober pu! 
message or consequt 

However, I can not ignore tl 
ing; for that is ar number 
ereed. I cite Holt, who, lik 
ago, acknowledged t elarifving 
of ‘‘ Behaviorism w! h was 
a singularly high pr > **So far 
understand Behaviorism, it flatly « 
the existence of ar Vv psych log 
lems.’’ He adds: ‘‘ Now exorcism by 
bal denial is a form of word n 
seems to me more primitive and r 


eruder than the other. 
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Yet this technique of ignoring 


more 
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different 


effective than 
original with Watson. 


field 


ignorance 


An earlier : 


was Ti 


author of ‘‘Science and Health.”’ ; 


chosen 


and 


volubly 


beeause the 


ignored 
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wide-spread doctrine of ‘‘ Behaviorism’’ 
is that what we become is the issue of 
conditioning ; chromosomes are so much 
alike that, like the flowers that bloom in 
the spring, they have nothing to do with 
the case. And yet I find it difficult to 
imagine that by the most radical differ- 
ences in their early training, there could 
have been developed a Mary Baker Wat- 
son and a John Broadus Eddy. Germs 
and germ-plasms are but two of the 
thousand inconveniences of facts. 
Article II in the ’ism of behavior is the 
complete adequacy of the stimulus-re- 
sponse, the S-R formula. The acceptance 
of the mighty S-R as a solution is one of 
those sporadic, almost inexplicable lapses 
from logie to which the scientific mind 
is subject. It is not the only instance in 
which the entire play has been written 
without the character of Hamlet. The 
vital clue to the authentic fragment of 
design for living contained in the reflex 
or related scheme lies in the essential but 
here omitted 0—organism. That the for- 
mula obviously reads S-[O]-R, the S and 
R owing their being solely to the O—is a 
conclusion well within the comprehension 
of high-school graduates.. Without the 
O, the S and the R are as fanciful abstrac- 
tions as the grin of the Cheshire cat. 
The ‘‘behaviorist’s’’ S-R formula’ is 
so tangential that it serves more readily 
as the fabric of a joke than of a serious 
proposition. It was so used, when it was 
said of an habitual after-dinner speaker 
1 For the legitimate use of the S-R formula, I 
refer to the lucid and critical work of Thorn- 
dike. ‘‘The inappropriate word conditioning 
has come into use as a name for two very dif- 
ferent, but often confused ways of modifying 
behavior.’’ Making clear that the ‘‘tech- 
niques’’ involved in the reflex, ‘‘saliva’’ type 
of conditioning can not be extended to ordinary 
forms of education, he proposes ‘‘ associative 
shifting’’ for the second use of the term condi- 
tioning. This is applicable, is indeed, of pre- 
dominant value in the educative process. Out 
of this acorn of confusion has grown a forest of 
oaks of misleading psychology and pedagogy. 
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that all you had to do was to put a dim 
in his mouth, and a speech came out! 
perfect example of stimulus and 
sponse, and the neglect of all the 
tions that connect them—which is t 
psychology. 

Only slightly less obvious is a st 





































more fundamental fallacy, confusio: 
ignoring in this S-R, push-button, s 
machine psychology. It ignores not 

the internal contrivances which humans 
share with slot-machines, but the vit 
consideration that what converts any 
the potential events in a crowded mult 
farious environment—an A or a B or 
C down to a Z—into an 8, an effect 
stimulation, is an essential part of 
problem and the nub of it. When 
how does a potential S become an actu 
S?—that is the whole question. If 
the exhibitions of cosmic, physical, chen 
eal energy by which we are surround 
were active stimuli, we should be living 
in a 20-ring cireus from dawn to dus 
and not relieved then; for I’ll take n 
illustration from night-life: Cattle ex 
hibit an imperturbable and, if you t! 
so, enviable placidity in the moonlight 
their retinas, like ours, see it and see 
it. For reasons satisfactory to bov 
nature, the moon just isn’t a stimu! 
any more than a transit of Venus. What 
the moon will do to romantic huma 
couples, including making a transit 
Venus of it, is beyond prediction of ev: 
the ‘‘Behaviorist,’’ who stakes his all 

the predictability of conduct. 

Article III, the conditioned response, is 
the Atlas on whose shoulders rests 
**Behaviorist’’ world. The conditioned 
response is a fact, the technique a signifi- 
eant discovery. Its place in the desig: 
for living is uncertain. I am concerned : 
with its unwarranted extension and a] 
plication. Here the ignoring is of th 
relations, the evolutionary levels, whic! 
we all agree, set the problem of correlat- 
ing types of behavior with the neural 
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behaviorist 


eonstitution. The 
from a salivating dog to a cerebrating 
man with no sense of crossing a series of 
frontiers in a vast continent. Selecting 
a high-level bit of behavior, I make 
mvself the goat of an illustration. If I 
addressed gatherings of 
early and often, and if they were prone 
to conditioning, they could never see me 


passes 


psychologists 


again ur ever hear my voice over the 
radio, without feeling an ‘inconvenient 
urge to assemble a psychological meet- 
ing; or they could never again attend 
any such meeting in comfort, because 
they would be haunted by the reverbera- 
tions of my operations on their auditory 


neurons. My colleagues will readily 
agree that under such conditions, the 
value of continued existence becomes 


problematic. 

Or, speaking more plausibly to one 
and all: If you had music with your 
meals, you might either come to accept 
the musie and dispense with the meals; 
or you would get hungry when you heard 
music; or you could not eat until the 
band started to play. Even the course 
of conditioning, once it leaves the primal 
neural level, is indefinite. Music does 
not get conditioned to eating nor eating 
to music, however much dogs may be 
taught to salivate and boarding-house in- 
mates to form a flying wedge when a 
gong sounds. And consider loftier 
things: if whenever you heard the wed- 
ding march, you had an urge to corral a 
bride—whether or not you had a wife at 
home—the conjugal life would be even 
more complicated than it already is. 
And it is not when I hear the funeral 
dirge, but when I am forced to listen to 
crooners, that I feel the strong urge to 
provide the corpse. The moral 
one: you can’t solve a problem by run- 
ning away from it, nor can you propose 
that the solution of a chess-problem is to 
substitute tick-tack-toe. 

The loud-speaker truth is that the de- 


is a big 
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velopment trend of the nervous system is 
toward freeing the organism, and human 
behavior maximally 


from conditioning ; 


we owe that boon to its complicated in 
tegration. The higher the organism, the 
higher the function within it, the less is 
it subject to conditioning of that salivary 
order, at that lower level of integration. 
There is in the doctrine of conditioning 
but truth; yet I 


accept the full consequence of the dedue 


a legitimate limited 
tion that the elaborate and ingenious in 
conducted in modernistie, 
streamlined psychological laboratories on 
that premise 
lately conceived, without subjective sin 


vestigations 
and gloried in as immacu- 
are barren, technically sophisticated and 


Furthermore, the at- 
tempt to construct an entire psychology 


logically naive. 
from a piecemeal fragment is equally 
futile. 
is fairly successful in such restoration 


It is true that the paleontologist 


from a tooth alone, because he regards 
the total organism of which the tooth is 
a fragment; had he proceeded by the 
logic of ‘‘Behaviorism,’’ he would have 
made the antediluvian monster all teeth. 
The partition line between the sublime 
and the ridiculous is slight ; for the same 
reason an analogy shades into a joke, 
which, when it is mistaken for science, is 
And that 
tious lesson forms an easy transition to 
the next contributor to chaos—the 
of Freud. 


no laughing matter. senten- 


‘ism 


III 

Equally challenging is psychoanalysis ; 
but its temper and 

entirely different origin and order. 


are of an 
As- 
suming a familiarity with its tenets, I 


metier 


shall focus upon its central logical and 
psychological disregards—sins of omis- 
sion and commission ; by these the domain 
Freud 


did not set out to be a psychologist; in 


of chaos was thrown wide open. 


some of his more confessional statements 


there is a tone of regret that he had to 
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become one. His career began in a youth- 
ful visit to the Paris of Charcot and later. 
A problem which Janet envisaged but did 
not develop became a foundation-stone 
of his edifice. Freud refused to accept 
the hysterical phenomena at their face 
value. He sought their determination, 
recognized in their detailed picture a 
fragment of a design for living, and a 
strange one. It was living by escape, by 
an unrecognized order of conversion. 
There was much talk then and long be- 
fore of the influence of the mind on the 
body ; there was no real penetration into 
the mechanism involved. The topic was 
instantly enriched by Freud’s principle 
of motivation ; furthermore, the primacy 
of the emotional factor in response re- 
ceived a novel and far-flung emphasis. 
By the same insight, the realm of Psyche 
—which had been far too exclusively in- 
tellectualized—was notably enlarged by 
the inclusion of what came to be formu- 
lated as ‘‘the subconscious,’’ crystallized 
too limitedly in Freud’s Unconscious. 
By these and related ausetnander-setz- 
ungen, Freud became a pioneer in the 
overlapping territory of psychology and 
psychopathology. He may be said to 
have added a new dimension to the con- 
tours of Psyche. His place is assured; 
we shall never return to a pre-Freudian 
era. So much of tribute is as gratefully 
rendered as it is deserved. 

Yet it is my seemingly invidious task 
to consider Freud and his following, for 
which he can not disclaim responsibility, 
as potent contributors to chaos. The 
justification of my position became a 
book-length ecritique.*? I ascribed the 
great misleads of psychoanalysis to its 
extravagant and illogical applications. 
It is a matter of momentous regret that 
so independent and creative a mind as 
Freud’s should have so weak a sense for 
the logic of facts and relations. All 
scientists above the rank and file must be 


2‘*The House that Freud Built,’’ 1933. 


competent in the craft of the log 
they must be logic masters no less 1 
knowledge masters. In no Fach is 
rigorous discipline so indispensable 
psychology’s treacherous realm; 
the adventurer must be stably foot: 
well shod. Unfortunately Freud 
neither; his psychological flair is e: 
tional; his logical ineptitude equal) 
It is presumably a vain regret to b« 
the rarity of the conjunction of er 
vitality and logicality ; that dispens 
is in the lap of the gods, or, if one pr 
of the chromosomes. 

On more than one occasion, wher 
ing a Freudian instance or argum 
was suspected of inventing it or of 
loining it from a questionable ty] 
joke-book. The following nugget is s 
ously offered by Stekel. He conclu 
that chronic late-comers are apt to | 
youngest members of the family. A 
this is why: Having missed so muc 
their late arrival on the earthly sc 
which their older siblings were pri 
leged to enjoy, they, by their tardiness 
are taking a subconscious revenge wu 
them and the world at large. To 
scramble the logic by which, in such 
junctions, cause and effect, stimulus : 
response, are brought into the consequ 
tial relation is hardly worth the cont 
tional pangs it would involve. For thos 
whom they would destroy, the gods hav: 
now available a new technique for t 
undoing: they need only make then 
orthodoxly Freudian. 

Whether one samples the Freud 
characterology—or the lapsology 
forgettings, accidental breakages, slips o! 
hand or tongue—or the dreamology 
the complexology, there is the same dis- 
torted and contorted reasoning—a pr 
dained Q.E.D. Says our great master- 
logician, Charles S. Peirce, ‘‘If 
conclusion determines what the reasoning 
shall be, the reasoning is sham.’’ 

That the doctrine implies certain as- 
sumptions—not without a factual basis 
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among them that 


is equally evident 
f the dominance and penetration of sex 
hroughout Psyche’s design for living. 


There results the picture of Homo 
Freudiens, a caricature, despite recogniz- 
ble features. As weird a wisdom as any 
‘s the derivation of such complex traits 
as conservatism, and parsi- 
from infantile over-attention to 
eliminative processes. By the same logic 
the proverbial hyper-thrift of the Scotch 
ecomes a racial resultant of chronic con- 
Since withholding is with- 


reticence 


mony, 


stipation. 

ding, purse-strings and sphincters are 
apparently of a nature all compact. 
Competing with a glandular psychology 
is this bizarre orifice psychology. Had 
the human body more orifices, we should 
be still more fearfully and wonderfully 
made. 

I ean say no more nor even touch upon 
the practice of psychoanalysis which pro- 
upon the same bizarre and be- 

witched logic and has the courage (or 
should I say the bravado of its convic- 
tions?) even to developing the doctrine 
of transfer by which patient and analyst 
must enter into a companionate, erotic 
relation in a Freudo-Pickwickian sense, 
first forging and then dissolving the bond 
—a Gretna Green and Reno in one office. 
What else than a total wreckage can re- 
sult from such piloting of the craft? No 
wonder that our scientific confréres turn 
up their noses at the entire malodorous 
product or see little to distinguish be- 
tween Freud’s professional treatise on 
dreams and the proletariat handbooks 
merchandised by the Maison Woolworth. 
And yet they are not sisters under the 
scalp; for there is a scientific intention 
in the Freudian scheme; or it would not 
be worth consideration. The movement 
must be reckoned with as a clue to 
psychie life and in the design for living, 
if peace is to come on Psyche’s earth 
and good will to psychologists. We must 
retain our sense of logical justice and 


ceeds 
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distinguish between the validity of 
network of cone 


structure built upon them 


Consider the subconscious, Freud’s 
Une, which is an authentic factor in 
Psyehe’s design. Can it be naturaliz 
Where can it be placed in the schen 
nature? Freud does not even rais 
question. He accepts the pr : 
being as supplied by case-histories as 
they emerge from the analytical cor 
sional. But Rivers, with a keene 
logical sense, attempts to place it. On 
strictly neurological data, Head and 
formulated the concepts of protopat 
and epicritic, which belong to Pale 
psychology ; and Paleozoic psychology, | 
contend, is one of the foundation-stones 


of a naturalistic scheme. There are 
lesson-bearing vestiges and rudimentary 
reactions in the fossil-bearing strata of 
human psychology. There if anywhere, 
functioning at the 
subeonscious should find its roots 

But 


for an order of Psyche’s realm evolution- 


primary level, the 


Freud’s subconscious is posited 
arily as remote as possible from that. It 
operates in scruples, repressed desires 
aversions and compulsions and entangled 
plots 


see no possibility of its 


elaborate cerebrations all. I can 
naturalization 
until the concept is entirely remodelled, 
with the ego and id and super ego trans 
formed out of all Freudian recognition 
The same critique applies even more 
drastically to Jung’s racial subconscious 
Complicated patterns of response, wit) 
all their baggage of acquired character 
istics, have no place in the evolutionary 
heritage. 


IV 

A science that can 
invasions must have a lusty constitution. 
I have proclaimed my faith in salvation, 
if with 
Psyche’s design for living. 


survive two such 


singleness of purpose we seek 
If we prefer 


—as does Dunlap from one approach and 
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Adolf Meyer from another—to call our- 
selves psychobiologists, the enlistment is 
the same. In either event it follows that 
the first stake must be driven in the ter- 
ritory of neurology. 

That turn of the road may be dated 
from Sherrington’s masterly contribu- 
tion on the integration of the nervous 
system. Integration is the indispensable 
clue to the life of the mind as rooted in 
the neural structure and function. Mars- 
ton’s proposal of integrative psychology 
is completely valid; but he carries out 
his original and important scheme in a 
selected domain. His orientation is cor- 
rect and his conclusions significant. 
Again, I must skip where I would linger. 
I should like to present the ‘‘reflex’’ 
chapter in psychology as it appears in a 
naturalistic setting. Far from minimiz- 
ing its value, its representativeness is 
enhanced; it proposes problems which 
even Fearing’s comprehensive study 
failed to bring into the picture, particu- 
larly the several orders of reflexes and 
their genesis and career. But it gives 
no sanction to the apotheosis of the reflex, 
which in Herrick’s words is ‘‘an attempt 
to construct a working model of the ner- 
vous system and all that it does in terms 
of hierarchies of reflex-ares conceived as 
rigidly insulated systems of conduction 
built after specifications resembling those 
of an automatic telephone exchange. 

The twentieth century has seen the col- 
lapse of this imposing structure. The 
actual conduct of animal and human 
bodies is not fabricated by monumentally 
piling up simple reflexes. Such a struc- 
ture is not stable and would fall apart.’’ 

Before proceeding, I must mention 
another signal landmark of Psyche’s de- 
sign for living, a station on the road to 
our present enlightenment. 

We must remember that this nervous 
system of ours has been very, very long 
in the making, and mind in the making 
has the same extensive course. Evolution 
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is a master key for naturalistic psy 
ogy. The script of the brain can : 


read by anatomy alone; its clue is in its ri 
genesis and genetic stages. There results d 
an illuminating distinction between th, t} 
older and the newer brain. That guiding 1 


light is priceless; without it we s 

be in the dark, and the brain a | 

glyphie maze. As a single instance ¢ 

sider the cerebellum. No mere diss 

tional study would recognize that this ' 
organ belongs to two different e 
the central lobe (vermis) to the old 
the lateral lobes with their great 
of strands connecting with the cerebral] é 


p S Vv 
brair } 


lobes, to the new brain. And in this facet . 
lies an epitome of meaning. 

I pass on to a new vista—so recent t 
to many it may be wholly unfamiliar 
which I regard as equally reconstructiv: 


with the great stations of enlightenm 
I have singled out for mention. I retun 
to my own experience. Despite the 
posite illumination of the life of the mir 
by the neuronie cosmos—and what a 
trast between now and the days wher 
was first introduced to the intricacies of | 
the nervous system!—I had long 

that there was something missing 
something wrong, that despite all 
decipherment, we did not have the st 
rightly. It was a good fit of a psychologi- 
eal suit of clothes to a neurological bod 
of facts, but far from a perfect fit; o1 
suspected wrong cuts here and there ar 
many where. 

About a year ago, after several vail 
attempts at the puzzle, a radical 
loomed on my horizon. It questioned 1 
usual but inevitable horizontality of 1 
neural blue-prints. Here was the spina 
level of performance, and there 
medullary, and then the mid-brain, and ; 
then the cerebral level. But was all this 
not an artifact of our methods of study 
Nature never made any cross-sections 
Nature’s scheme is an ascending ev 
tionary one of increasing and differen- 
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clue, 


Following that 
It is ar- 


tiated function. 
there results a vertical picture. 
rived at by a refocusing of the neural 
design. It asks this question—What are 
the first and indispensable neural instru- 
ments of life which attain a psychologi- 
eal status? What is the archigenesis of 
it all? I sighted a glimpse of the prom- 
ised land. 

I was soon to find that my little Colum- 
bian egg was not whoily my own. Ob- 
viously so far-reaching a conclusion must 
have neurological authority. The psy- 
chologist may propose; the neurologist 
alone can dispose. Accordingly, I ran- 
sacked the appropriate sections in the 
recent literature in the Library of the 
N. Y. Academy of Medicine. It 
almost the last item in my list that gave 
me the momentary shock of finding my 
scheme anticipated, and the lasting plea- 
sure of support from high authority. 
The scheme is that of Professor L. R. 
Miiller of Erlangen. I express my con- 
fidence that the Miller contributions will 
be recognized as equal in significance 
with the stages of insight which I have 
singled out for mention. The remarkable 
coincidence is that we should both have 
been led to ask the same question. The 
close parallelism of our answers is almost 
inevitable. Professor Miiller made clear 


was 


to me a distinction over which I had 
fumbled. I recognized that we were 
using ‘‘function’’ in two senses: the 


function of the retina was to receive the 
light rays, of the crystalline lens to focus 
them, of the iris to regulate the amount 
of light, of the muscles to explore the field 
of vision and of inner and outer muscles 
in addition to accomplish binocular 
foveal vision; or in toto and in the ver- 
nacular, we have eyes to see and ears to 
hear. These are all specialized fune- 
tions; but what does vision mean in the 
design for living? That is its service in 
the total life equipment; and service is 
the comprehensive, illuminating, inte- 
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The 
adopted 
word Leistung, for 


grating conception. German has 


two words, having Function 
and having its own 
which ‘‘service’’ is our best rendering. 
Hence the title of Dr. Miiller’s® pamphlet 
reads Die Einteilung des Nervensystems 
(1933), indeed 


*‘nach seinen seelischen Leistu ngen io 


nach seiner Leistungen 
psychic service. Psyche’s design for liv 
ing is a compendium and an issue of the 
psych tc services of our neural structures; 
it stems there. By following that clue, 
psychology remains loyally naturalisti 


Vv 

The Miller Leistung 
thus: The primary neural service is of 
the vital or life functions. For this we 
both used the same term ; we could hardly 


scheme reads 


do otherwise. Life before mind, business 
before pleasure, the lower before the 
higher. 


rapid accumulation of the knowledge of 


For this insight, the amazingly 


the autonomic nervous system had pre- 
To list a few of the life- 
and here I am 


pared the way. 
functions which attain 
following my own exposition—psychic 
representation and in variable measure 
control; there are the neural 
nisms of bodily warmth through circu- 


mecha- 


lation, eventually the rich circulatory 

flushing, blushing, blanching, pulse ac- 
eeleration and retardation; there is the 
respiratory—breath-holding and _ pant- 
ing psychology; there are the metabolic 
processes and specifically the nausea com- 
plex; the sleep mechanism ; the perspira- 
tion syndrome; the pupillar reflex; cer- 
tain dermal (protopathic) 
reactions ; the sex tensions and the subtle 
and varied And 
there, and not in ooze or mud, is where 


and tendinal 


endocrinal influences. 


Psyche’s world began. 

8I wrote enthusiastically to Dr. Miiller and 
suggested the importance of making his views 
accessible to English readers. Again a coinci 
dence! Dr. J. 
similarly impressed, had already translated the 


Salisbury Craig, of Glasgow, 


essay and was looking for a publisher. 
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The second question reads: What is 
the next order of service in the ascending 
level? What more must the body—the 
body-mind or the mind-body—do to 
maintain itself, and ever on the road to 
psychie control? The answer, somewhat 
less obvious, became apparent when one 
thought—and that was my train of in- 
quiry—of the maturing functions in the 
infant. The second great order of service 
was the maintenance of posture and 
under increasing variable conditions— 
eventually sitting, standing, walking, 
running, jumping, dancing, by which 
time the higher directorate was partly 
and then fully in command. I called it 
the stato-motor service, Miiller the myo- 
static system, which is also the myotonic 
system, for tone is essential to right 
contro!. 

In the vertical, which is likewise the 
integrated, scheme thus plotted, the cere- 
bellum has a commanding place in the 
second division. It is the stato-motor, 
central organ par excellence. Its relative 
independence in lowly organized crea- 
tures, its congenital functioning or early 
maturing—from chick to foal—all fall 
in line in the picture. The organ of 
equilibrium—the semicircular canals—as 
the sensory provisions, the kinesthetic 
complex on the motor side, constitute the 
main apparatus of the stance and posture 
(Stellung and Haltung), the basic motor 
expressions in their life-service. Within 
this group must be placed the behavior 
of the facial musculature, the innerva- 
tion of the mouth center—fairly reflex in 
sucking, yet with crying just as innate— 
and expanding into smiling, weeping and 
the facial expressional repertory. The 
primacy of the effective life appears 
equally in its share at the autonomic 
(vital) level and in the facial mimicry at 
the second order; and later, the taking 
over, as is true of much of the entire 
stato-motor and allied realm, by the cen- 
tral control, when the infantile smile 




















becomes the socialite’s greeting, and ; 
face, like language, is divided in s 
vice between revealing and cone 
thought. The initial taking over of 
service by voluntary direction is 
cisely paralleled by the successive 
pearance of the medullary sheaths 











































The third completing system is fan st 
arly the cerebral, in its highest levels 1 
cortical empire of reception, interp: 
tion and control. The suitable name { ts 
the culminating service, which is Ps: 
established, is the adjustment-of-org 
ism-to-environment service. In Miiller’s scl 
terminology, it is the systema nervor F 
pro mundo, or the Umwelt Nerven § ps 
tem. I arrived at my own formulat 
by following the accepted division of 1 


sensory orders: the enteroceptors of 1 re: 
vital system, the proprio-ceptors of 1 f 
stato-motor system and the eztf: M 


ceptors of the (adjustment to) envir 
mental system. 

I called it the externalizing servi 
with its major headquarters in the 
brain, yet with many an affiliated nucl 


scattered through midbrain and hind- U 
brain, according to the sensori-motor ar 
mechanism involved. It is again a verti- M 
eal picture, but with the head—the first SI] 
in contact with the Umwelt—as the con- la 
centrated massing of the receptive forces uw 
Hearing, seeing, touching form the great ty 
recognitional triumvirate, the alert Ss} 
greeting-committee in Erkenning der ti 
Umwelt, the Greek gnosis; corporal man- n 


agement, manipulation and speech form 
the great motor effectors, the extensi\ 
Wirkung auf die Umwelt, the Greek } 
praxis. Thus cortically taking and giv- 
ing, we spent our days. We have reached 


Psyche’s complete design for living. V 
Draped on this framework the entire u 

construction falls into neater order. W<« 

have a map with a code to its meaning t 


instead of a topographical survey alone 
The service view of the nervous system 
and behavior retains the values of t! 











extends 


and dynamic and 
: It might well be called ‘‘ser- 
Calling vice psychology’’; but it is all so inher- 


nd the © fynctional 
the ir scope. 


~ ’ 


ently naturalistic, interpreting the na- 


S pre. tyreemade devices and their further 
ve » eareers, that the scheme becomes the pre- 
ferred representative vehicle of natural- 
‘amili- istie psychology concerned with original 
4S 1 » ftness and survival values. 
preta- © Beautiful in its orderliness, simple in 
ne fo) ts natural logic, convincing in its har- 
'S) monious composition, the further value 
rgan- f the service view—which is still just a 
Lier’s scheme—lies in the multitude of special 
or © problems—the familiar content of the 
Sys- psychology, which it illuminates. It was 
ation to me a source of keen satisfaction, akin 
f t to that of the archeologist or the fossil 
ft restorer, to see how the entire repertory 
r tl f funetions fell into line under the 
lero- Miller reorganization—a veritable NRA 
iron- for psychology. 
vic VI 
fore I select one example out of a score— 
leus that of the vexed problem of instinct. 
ind- Once more I found my own presentations 
otor anticipated and improved upon. The 
erti- Miiller theory of instinct is remarkably 
first simplifying. It reads, in my own formu- 
-On- lation, that the nub of an instinct is the 
eS urge to use an organ. That is its proto- 
reat type. The principle develops and 
lert spreads into many corollaries. This clue 


to instinct had been now and then recog- 
an- nized, as by Thorndike in naming the 





rm | instinct of manipulation, yet it was all 
‘ive } casual, for he recognized half a dozen 
eek other types of instinct as well. Having 
riv- that organ—the hand—we have the urge 
ed 5 to use it. It is the hand-using instinct. 

= We happen not to speak of the footing 
ire instinet, but such it is, with its tendency 
Ve » to stand, walk, kick and, in other crea- 
1g, tures, to dig or strike. There is also the 
1e » mouthing instinct, with its repertory. It 
m is obvious that nature does not create an 


organ without implanting in the organ- 
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ism the urge to its use, together with a 
bit of a recipe how to use it. The sex 
instinct is as clearly focused on the use 
of an organ, with a powerful urg nd 
it. If we had horns, we should 
butting instinet; kids display th 

even before the horns sprout rhe 
marvel is in the organ; the recipe 

set of instructions in organic terms 
goes with it. Such is the core of instinet 


its radiations are endless 

Snakes, having fangs and poison-sacs, 
have the complicated urge to use them, 
and no less the spider to trap the Th) 
The spinaret and the web-spinning in- 
stinct came into existence together; they 
are But the ly 
wait at a strategic point, the sensitiveness 


one. once spun, ing-in- 
to the vibrations, the pouncing upon and 
further enmeshing of the 
Thus do instincts form an 
directorate, as indeed they must, to be 
effective in life 
their service set the course of 
The further problems of instinct cen- 


prey follow. 
interlocking 
service. Organs and 


instincts. 


ter about their patterning and their ver- 
satility, how they become less rigid and 
more plastic and thereby expand their 
circuit of influence. Teeth can only bite; 
paws and claws are more versatile, hands 
most so. The versatility of the 
body is reflected in the patterning 
instinctive responses. There is the theme 
of the chapter in naturalistic psychology, 


entire 


¢ 


which would reorganize the endless and 
aimless, confusing and superfluous dis- 
cussions concerning instinct which fill so 
many chapters and volumes tediously and 
misleadingly. 

As they appear to me, the three mystic 
or mysterious members of Psyche’s crew 
are instinct, emotion and consciousness— 
always veiled and shrouded, even as they 
their Yet, 
naturalistic they can be 
brought into line. 
resolvable 


features. within the 


limitations, 


show 


Once more the chaotic 


confusion is into a cosmic 


scheme. Emotion starts too high up; as 
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we use the word, it has clinging to it a 
cluster of implications. We must have 
a broader and a simpler, a more natural- 
istic word, and have it in the term 
‘‘affect’’ already naturalized. In my 
scheme, the affect and the reflect start 
and proceed together. They are aria 
and accompaniment, now the strategy 
dominant, and again the feeling tone in 
the ascendant, the obligato fusing with 
the theme. 

In the lower strata, affective psychol- 
ogy takes the lead; in the higher reaches 
reflective psychology is at the helm, 
though ever with a dual control. Of this 
I am confident: that the floundering 
analyses of the emotional life result from 
false emphases and partial perspectives 
and pursuits of wrong trails, that their 
correction and completion lies in the same 
province and method that I have indi- 
‘ated. The evidence is many-sided, and 
forms another chapter in the naturalistic 
version. 

Once more the instinct problem in its 
affective aspect becomes a salient illustra- 
tion. There was a bit of a splurge a 
quarter century ago, when following a 
hint from James, Shand announced the 
engagement of instinct and emotion, and 
McDougall proclaimed the bans and sent 
out wedding cards. I received one myself 
and accepted, which now I regret. It 
seemed at first blush an illumination that 
fear was the flight instinct and anger the 
fight instinct. McDougall recorded the 
primary instincts in ‘‘We Are Seven!’’ 
terms, coupling the parental instinct with 
the tender emotion and creating for self- 
abasement as an instinct negative self- 
feeling as an emotion. It was all so 
much more verbal than real, and nature 
was fairly out of the picture. 

Hence another brand of chaos, another 
psychological game, which unfortunately, 
as the French say, was taken au serieuz. 
So the couples march in two by two re- 
spectably into the psychological ark. 
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They are paired without prejudice, s 
times Mr. Instinct with Mrs. Em 
and sometimes Mr. Emotion with Mp 
Instinet, but all amicably and wit 
scandal. The assignment becomes 
discretionary after the major cou 
have been assembled, and there seems ; 
be some danger of unmated instincts 
unwed blessedness or bereavement. 
pairing makes strong drafts on 
thetical circumstances. In a flip; 
mood it reminds one of the two 
panions delayed on an expedition 
the woods far beyond the lunch hour : 
regretting that they had brought n 
visions. The more academically mi: 
of the two speculated: ‘‘If we had s 
ham, we could prepare ham and eggs 
we had the eggs.’’ I mean no discourtes 
in referring to what Dr. MeCurdy 
this ‘‘comfortable list of instincts”’ 
the ham-and-egg theory of instincts 
emotions. They are naturally and 
merely conventionally served toget 
but the combination sheds little light 
the natural history of either memb« 
the conjunction. Through psycholog 
sponsorship, this has become the fav 
diet of the sociologists, to further 
founding. 

Under any closely naturalistic stud 
this neat and comfortable consignment 
and indeed the entire problem, becomes 
chapter in the ‘‘affect-reflect’’ evoluti 
Sean the long list of instinct classifiers 
Thorndike, Hocking, Watson, Warre: 
Woodworth, Calvin and Bagley, Kir! 
patrick et al.—able minds, contradict 
and confusing, because engaged upon 
futile quest. Much of the problem dis- 
appears and the rest of it reappears 
consistent orientation, once the naturai- 
istic clue is completely accepted. In its 
absence and in the absence of the analytic 
guide, there arose the vogue of collecting 
which the book of Bernard collects in 
veritable Who’s Who in the Instincts, 


demonstrating not the embarrassment s0 
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‘+h as the absurdity of riches in fiat 
It has come about that a psy- 


mut 
money. 
chologist who has not clothed his system 
with an outfit of instincts seems in fear 
of being mistaken for a nudist. For 
myself, though I have succumbed mildly 
to collecting old pewter and Persian pot- 


ee 





ahs 


tery, | have never collected instincts, and 
now rejoice in my freedom to see the 
‘roblem unencumbered. Instinct finds 
ts place quite naturally in the urge- 
outfit of the organism. Instinct is urge 
and instinct is strategy ; they proceed to- 
vether by decree of nature in wholesome 
saturalistic function. 

Possibly an even more baffling bone of 
eontention—if bones can be said to baffle 
—is consciousness, at the very mention 
of which robust ‘‘behaviorists’’ pull up 
the sheets over their emancipated heads. 
Consciousness—but no less so the neural 
counterpart of whatever it may be for 
which we require a name to conduct our 
psychological life—remains a mystery, 
but not a myth nor yet a bogey. The 
Prince of Denmark may be melancholy 
by lack of guts and excess of frontal 
lobe; but the pale cast of thought that 
sicklies o’er the native hue of resolution 
represents the urge to the life abundant 
—a yearning for bigger and better con- 
sciousness. That is the very keynote of 
the striving upward and forward to as 
rich a consciousness as the neuronic 
traffic will bear. Civilization* can not be 
otherwise interpreted. 

I have moved along, following the 
major trends of my argument, without 
finding any peculiarly cogent point for 
recognizing a vigorous contribution that 
goes by the imported name of Gestalt 
psychology. I do not place it among the 
contributors to chaos, though it adds to 
the contenders for a throne the sover- 
eignty of which belongs elsewhere. In 


Y 
I 
] 

i 


4 Denison’s ‘‘ Emotion as the Basis of Civili- 
zation’’ has blazed the trail—the aggrandize- 
ment of consciousness is treated in his ‘‘En- 
largement of Personality.’’ 
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one mood, it seems to me a short story 
enlarged without notable benefit into a 
novel of ‘‘Anthony Adverse’’ propor- 
tions; in another, it impresses me as a 
‘*third party’’ 
major issue of a group of contentions to 
which the other 
would be willing to subscribe if they were 
not made the entire platform. With the 
central proposal of Gestalt I am wholly 


insisting upon making a 


**political’’ parties 


in accord, without any deep sympathy 
with the minuteness of its methods and 
applications. In saying that its cardinal 
sin is the remoteness which it assumes 

a sort of from the 
scheme of nature in which the phenomena 
upon which they concentrate have their 
being. Carried far enough—and that the 
leaders have done—it posits a synthetic, 
denatured product for the realities; it 
introduces a new order of metaphysics 
into psychology. Naturalistic in the ap- 
proach by which it finds its 


logical distance 


problems, 
once found, it insists that we must learn 
a new language to gauge their deeper 
value, which language is an Esperanto 


rather than the issue of the current 
experiences of men. 
On the biological side, which means 


the neural function of the organism, the 
essential nugget of the principle is con- 
tained in the concept of integration. As 
by nature we work with integrated ner- 
vous systems, we move inevitably and 
throughout our being toward the total, 
patterned, meaningful interpretation of 
and equally the reaction to the world so 
full of a number of things that unless 
Gestalt-minded toward them they would 
remain in their virginal, buzzing confu- 
sion. The minutiae of Gestaltizing seem 
to me at times a moderately fruitful and 
often a decidedly fruitless occupation. 
Gestalt has done its work long ago; it 
introduced a correction and an elabora- 
tion—of the problem of. perception 
mainly—which can readily be incorpor- 
ated into the standard formulae. Its 
ambition and claim to be a psychology in 
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the wider sense, and to establish that 
claim by resort to methods which we are 
glad to have outgrown in favor of more 
pragmatic disciplines, condemns it far 
more than either the validity of its main 
thesis or the fine academic standing of its 


proponents recommend it. 
Vil 

It is my contention that the natural- 
istic approach and scheme of psychology 
which I have outlined and for which the 
**service’’ view of the neural apparatus 
supplies a fitting foundation, brings into 
line a varied group of problems, clarifies 
restates and dis- 
It I see it, a 
potent transformer of chaos into cosmos, 


many of them, some 


misses still others. is, as 
and not least so by the simple expedient 
of not vetting lost in the woods of our 
own creation. But I have no intention of 
claiming any indiscriminately panacea] 
Quite the con- 


virtues for the scheme. 
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trary, it brings out distinctions 


ing its boundaries. 


The 


chaos requires no other magic 


contains 
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od 


the 


wand 
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fashioned of the tried and true 


logic. 


Psychologists are 


latul 


dissolut 


students of the life of the mind. s 


to decipher and interpret nature’s 


for psychic living. 
Adopting Shakespearian titles 
versions of psychology which hav 


lately and vociferously been c¢ 


empire, 
Ce ymedy 


staltism 
or very 


sé 


much 


cc 


of 


little. 


Errors,’’ 
**Midsummer Night’s Dream,’’ 
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: THE THEORETICAL STRENGTH OF MATE- 
fiber RIALS AND THEIR PRACTICAL 
pone WEAKNESS’ 


S UEsi9 By Sir WILLIAM BRAGG, O.M., K.B.E., F.R.S. 
FULLERIAN PROFESSOR OF CHEMISTRY, ROYAL INSTITUTION OF GREAT BRITAIN 
Ir I am to fulfil the promise implied in the course of their movements 
eS in my choice of a title for this discourse is a comparatively short interval during 
nis I must in the first place describe the which they are so close that tl 
nd ( erounds on which, it is claimed, a ealeu- tiuence one another in ways whic 
. . . a a a a oo an Se 
nm of the strength of materials can be characteristic of their nature and 
based: and then proceed to show that But in general the period i 
practice falls disappointingly short of very short and the effects 
ry, with reasons, so far as they can ‘luences are negligible, 
. . P r} ) +] y y ’ tT rp | 
It’ be given, for the deficiency. When tl emperature Talis 
: ; lecnles m S S 
It is only lately that calculations of ™orecu = sa 
“7 » encounters become more imp 
strength have been possible. It has, of —_— ao 
4 " finally the ey rey r ti ’ , 
urse, been known for a long time that — . 
the forees which make the solid body hold er a 
" ’ * + iSS at n | inters 
together must be due to the conjoint 
‘ . . T speal ( nt nu S. nad T iSS@! 
ction of the forces exerted on one an- he 
“ae ' .. Of molecules takes the form of a 
her by atoms and molecules of which ‘ : 
hady 3 . : . Even now the mobility of 1 
a body is composed. But so long as there Rae 6 ; 
, _ . , which can slide past each other and 
were no means of examining fine details . ‘ 
> al °, . ° change positl ns @asly, renaers 1 r 
the composition of a solid and there , ' Alea se 
7 . iaws of movement comparétively ea ) 
was consequently no exact knowledge of . v é 
. examine and the great subject of hyd: 


its structure, nothing could be done. It , Se add 
? 2 1: aynamies is the resull 
would be impossible to explain the work- 


, : ' ee ; But when, the temperature falli 
ing of a machine without information as 


, “hen . further, the molecules again lose e1 

to the sizes, positions, orientations and 41.4 peeome Jo ial deleting thes a a 
mutual relations of its parts, wheels, structure. resisting deformation of a 
axes, levers, pipes, containers, and soon. ings the properties of the solid body, so 

In the case of a gas there is much less formed, dep. nd upon the mutual waht 
difficulty in explaining its behavior as a of the molecules at verv close quarters. 
consequence of its simple structure. The ‘These are certainly of great strenct 
atoms or molecules are flying to and fro, and thev varv from atom to atom. from 
possessed of the kinetic energy which we molecule to molecule. even from one part 
measure as heat, and the properties of of a molecule to another and sometimes 
the gas are readily explained as a con- from one part of an atom to another: 


Sequence of that motion. It is true that, they are sensitive to verv slight changes 
when two molecules approach each other jn the distances of the centers of { 


: 1A lecture presented before the Royal Insti- from one another, and they are m 


tution of Great Britain. active in some directions than in others 
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Clearly there is little that can be done to or at least tend to be crystalline, our y 
solve the problems of cohesion until the powers extend over the whole 
details of all these actions are known; solid range. The x-ray measurements 
and it is because the knowledge has not they are carried out in full, giv 
been available that the laws of the solid average electron density at each point 
have not been discovered or even open to. the unit of the crystalline pattern. 
investigation, as have, to some extent at to the present it has not been the practic 
least, those of the gas and liquid. to carry them quite so far as that, ang 
In the last twenty years the situation indeed the labor would be very gr 
has been entirely transformed. To begin It is sufficient to find the projecti 
with, the x-rays have provided us with a___ the electron densities upon one or ty 
means of distinguishing the atoms and _ the important planes of the crystal. W 
molecules of the solid, not individually, obtain a picture which resembles what 
indeed, but when they are arranged in_ should see if we looked through a vess 
the regular array of the crystal, as is so of the size and form of the unit ce] 
often the case. We can now discover the vessel containing a transparent liquid 
structure of a crystal and the arrange- which various clouds were suspend 
ment of the atoms in the unit of pattern, Each cloud would represent an atom; 
by the regular repetition of which the density would be greatest at the cer 
erystal is built up. And since all solid and would diminish towards the edges 
bodies are crystalline in whole or in part, fading away into the transparency 


0 


| Os 





Fic. 1. DURENE (TETRAMETHYL BENZENE) PROJECTED ALONG THE B AXIS. (A) SHOWS THI 

TRIBUTION OF ELECTRON DENSITY BY FOURIER ANALYSIS AND (B) IS A DIAGRAM OF THE RELATIV! 

POSITIONS OF THE ATOMS IN THE STRUCTURE. EACH CONTOUR LINE REPRESENTS A DENSITY IN 

MENT OF ONE ELECTRON PER SQUARE A. IT IS FOUND THAT THE METHYL GROUPS ARE DISPLA‘ 

AWAY FROM EACH OTHER BY ABOUT 3° BEYOND THE SYMMETRICAL POSITION. THE PLANE OF TH 

RING IS, OF COURSE, INCLINED TO THE LINE OF PROJECTION, THUS DISTORTING IT FROM A REGULA! 
HEXAGON. 
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id. Sometimes clouds must overlap 
ise atoms stand in front of one an- 
Sometimes one point of view is 
‘ter than another: and it may happen 
from all points of view an atom is 
ult to disentangle. But in 
result of a considerable quantity 
arithmetical ealeulations we obtain 
tion pictures which give us a re- 
ably clear picture of the relative 
ns of the atoms of the eell, and 
us to measure distances and 
es with accuracies of one or two per 
sometimes we can do better than 

A typical example of 

w picture is given in Fig. 1.? 

ak more fully of it later on. 
“It is to be observed that these shadow 
ietures show the disposition of the elee- 
ons which seatter the x-rays. The 
avy nuclei do not affect the X-rays and 
» shadow pictures are silent in respect 
nuclear positions. The nucleus is not 
essarily at the center of the cloud, 
ugh to a first approximation at least 
t may generally be assumed to be there. 
The x-ray analysis was first practiced 
about twenty years ago. Since then 
er important methods of measuring 
physical constants of atoms have 
een invented and used. Some of them 
leal with moleeules in the gaseous state; 
it it appears that the form of the mole- 
‘ule in the gas is closely related to the 
rm in the solid, so that the information 
btained is of real use in the investiga- 
n of the solid state. The x-rays them- 
selves can also be applied, with some 
lifficulty, to the case of a gas, and so can 
the more lately used electron beams. 
Observations of the fine structure in the 
infra-red spectrum give the values of the 
various molecular moments of inertia: 
the structure of the ultra-violet tells of 
the oscillations that take place within 
the molecule. From the refractive in- 
dices of gases or weak solutions it is 
possible to discover whether the molecule 
* Robertson, Proc. Roy. Soc. A, 142: 666, 1933. 
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tational attraction would be sufficient to x-ray analysis, has achieved ver: 
account for cohesion provided the con- success in the explanation of 
centration was sufficiently intense. Thus _ structure, the external form of 
cohesion might be due to gravitational the existence of plane faces inc! 
forces whose intensity was caused by a_ sharply defined and characterist 
sufficient concentration of matter in gles, the various polarities and 
atoms or molecules which could approach special properties of the different 
each other sufficiently nearly. it has shed light on the nature 
We now know that we can refer the and their behavior; it has reveal 
cohesion effect to forces of enormously nature of the ionic erystal, like r 
greater power than that of gravitation. of the erystal of organic substa 
In rock salt, for example, the atoms of which the molecules lie self-c 
sodium are positively charged, and those and well separated from their neig 
of chlorine are negatively charged. The of the diamond, which is really o1 
magnitude of the charges is that due to molecule,and soon. There is he: 
the transference of an electron from each body of satisfactory agreement 
sodium atom to a chlorine atom. The experiment and theory based 


tremendous force due to this separation recent discoveries. 

is well shown by a simple calculation Let us take, however, a particul 
suggested by Debye. If all the charged which is very near to the questions 
atoms of sodium in a couple of ounces of are considering. The x-rays tell us 1 


salt were placed at the North Pole, and in rock salt the atoms are drawn t: 
all the charged atoms of chlorine at the _ by electrostatic attraction, they a: 
South Pole, the mutual attraction would from a closer approach than the 
be equivalent to the weight of fifty tons! by repulsive forces. The work d 
Of course such a complete separation of expanding the erystal, until the i 
electricities is impracticable; more diffi- ual atoms are no longer subject t 
cult than the journeys to the pole which appreciable forces from the attra 
the illustration suggests. From this ex- and repulsions of other atoms, can | 
ample we can form an idea of the mag- culated. It amounts to 182 ki 
nitude of the forces which are at the basis calories for a gram-molecule of th: 
of physical and chemical processes. Now the necessary amount can als 
When we realize that cohesion can be found experimentally by means 
ascribed to electric action, we need have _ series of operations which can be ¢ 
no fear lest we should not have sufficient out with great accuracy in some 
explanation of its strength. Indeed, with much less but still sufficient 
that is really the question which I am_ racy in others. The result is giv 
asking you to consider. Why, if the 181.° It is well to suppose that the 
forces are so great, are bodies not agreement may be accidental, but ev 
stronger than we find them to be? there were a much greater divers 
But first let us see that many well- we should feel that we were in the 1 
known phenomena are reasonably ex-_ in ascribing the structure of rock salt 
plained by forces of this kind and mag- _ the electrical actions. 
nitude. I can, of course, deal only with As further illustrations let me 
a very few illustrative examples, which I two researches which have been car 
will take mainly from recent investiga- out in the Davy Faraday Laborat 
tions. within the last few months. The first 
It is generally known that the new 5 H. G. Grimm, Handbuch der Phys., 24: 4 
knowledge, especially that derived from Berlin, 1926. 
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leals with the structure of a remarkable 
substance synthesized at the Woolwicl 
Research Laboratories, known as 
rvanurie triazide. It is liable to 
explosion and has indeed to be handled 
n small quantities and with great care. 
Fortunately, it is possible to carry out 
: x-ray analysis with a crystal weigh- 
¢ one tenth of a milligram. The mole- 
e contains three carbon and twelve 
The absence of hydro- 


and 
very 


\itrogen atoms. 
ven atoms is a welcome feature, as their 

x-ray methods. Chemical analysis 
shows that the three carbons and three of 

nitrogens are placed at the corners 
f a hexagon and that three other nitro- 
gens are attached to each carbon. These 
latter groups of three nitrogens each are 
known as triazide combinations. There 
has been argument as to the arrangement 
of the triazide group, but chemical 
opinion seems to have settled down lately 
in favor of a linear arrangement. This 
is confirmed by the x-ray results, as 
shown in Fig. 2. The upper figure shows 
the arrangement of the molecules and 
their constituent atoms drawn in agree- 
ment with the chemical and the x-ray 
evidence, while the lower figure is the 
shadow picture of electron density. The 
e of the atoms is easily seen. A picture 
ke this is very nearly the realization of 
the chemist’s dream, that he might ‘‘see’’ 
We see the ring of three 
and 


li 


a molecule. 
nitrogen and three 
observe that it is not a perfect hexagon: 
The three 
nitrogens attached to each carbon are 
accurately in line. The distances that 
separate the centers of the nitrogen 
clouds are in harmony with the chemical 
evidence as to the nature of the bonds. 
The triple bond at the end of the line is 
drawn more tightly than any other in the 
molecule (Fig. 3), the double bond is 
next, and the single bond between the 
third nitrogen of the line and the earbon 
to which it is attached is the longest. As 


earbon atoms, 


its symmetry is trigonal only. 


‘or the lengths 


: 
hree app 


hexagonal. 
[t is interesting 
potassium azide 


quite different 


leneth, but the gr 

tively charged 

heteropolar assemblage 

dium atoms and negative 
The ] 

about its and the two 
at the ends are at equal distances from 
the he middle. The in 


equality which in the eyanuric triazide 


azide group is now symmetrical 
center, nitrogens 


nitrogen in tne 


Pauling, Jour. Amer. Cher 


6 Hendricks and 
Soc., 47: 2904, 1925 
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marked the difference between double 
and triple bonds has disappeared. A 
similar effect is to be observed in an in- 
vestigation by Dr. J. M. Robertson, to 
which I will refer presently. 

Cyanuric triazide is a very unstable 
substance, exploding with great violence. 
This fact may well be connected with cer- 
tain features of its structure. It is al- 
most entirely composed of nitrogen. 
Now the nitrogen molecule is extremely 
difficult to break up into its constituent 
atoms, and a return to the molecular 
form is accompanied by the appearance 
of a large amount of free energy. Very 
possibly this is connected with a very 
close approach of the atomie centers. It 
has been shown that in solid nitrogen the 
distance apart is 1.065 Angstrom units.’ 
The triple bond in Fig. 3 is marked by 
a distance of 1.11, and the difference is 
not likely to be due to experimental er- 
ror. In order to form the molecule of 
Fig. 3 energy must be spent in breaking 
up the very strong bonds of nitrogen 
molecules. Additional energy is re- 
quired to break away the necessary car- 
7 Vegard, Zeits. f. Physik., 58: 497, 1929. 
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bon atoms from graphite or ot] 
of aggregation. Some of this e 

recovered in the formation of th: 
cule of the cyanuric triazide, but 
there is a big balance which is r 
when the large molecule breaks 

diatomie nitrogen is formed once m 
No doubt the form of the mole 

something to do with its behavi 
¥ 


t] 
looks extremely fragile, and on 
expect that its ‘‘tentacles’’ could 
be damaged by thermal movement 

If the attachment of the triazid 
to the carbon of the hexagon is b: 
and attachment is made to a s 
hydrogen atom instead, the ri 
hydrazoic acid HN, is a highly ex; 
gas. It is curious that if the doubl 
is broken and attachment is mad: 
oxygen atom instead, the resu 
nitrous acid, or laughing gas, N.O 
no trace of explosive qualities, alt 
it yields a considerable quant 
energy on its being broken up 

One more important feature re 


to be noted. The closest distance of 


proach of atoms in different molecu 
a little more than 3 A. From tl 
first measurements of organic cr} 


this molecular separation has been 
served and used as an aid to the anal; 
The distance has not the same constar 


as that which is shown by the dista: 


between the atoms forming part of 
same molecule: but it lies between 





















































made is reliable it in benzo- 
~~ 
LN . ‘ } +] e 4 } - : ‘) 
—— fe quil ne the ieng s I slaes a Le) 
= / frm \ *). iz: + ] + } 
Sw (/(0\\\==W and 1.32 alternately. It will be observed 
~~ <>) ™ , f 
- 7 \ ne value is iverag 
S Sugvests a curl is ques 
bon atom is rava t 1 
! rin tis a 17 
niv. Va 2 , on 
i i i p Th . t 
three of the links of the benzene ring are 
single bonds, the other three are double, 
and there is alternation so that on the 
average each link is the same, a mean 
between the single and the double bond 
In diamond the bond is certainly single 
and is found to be 1.54. There is a 
double bond in benzoquinine, which has 


been found to be 1.32: and a value of the 


same order has been found from optical 
measurements. In the benzoquinone 
hexagon there is no doubt as to whie 


bonds are single and which double. The 





ceneral conclusion is that the leng f 
} the single bond is 1.50—1.54, and of the 
Scale double 1.31; the side of the benzene 

U I 2 3 4 3 , hexagon is the mean between the tw 
er and something equivalent to an alterna 

Fig. 5 tion makes it so. 

In Fig. 5 a shadow picture of a ring 

is and 3.5 in a very large number of cases. jn anthracene is shown above a corre 


It is clearly connected with the extent sponding picture in benz quinone; in the 
. over which the van der Waals forces are 
effective. 

Let us now consider a second illustra- 
tion, which we take from the structure of £ 
benzoquinone (Fig. 4), lately determined j 
by Dr. J. M. Robertson. It is composed 
of six earbon atoms arranged hexago- = ¢ 
nally in a plane. Oxygen atoms are 
attached to each end of one diameter: d 

0 hydrogen atoms at the other four points 
of the hexagon. The most notable P 
feature is that the hexagon is not regu- 
lar. If hydrogen atoms were attached at 
all six points the molecule would be that ¢ 
of benzene, and the structure would be 2 


regular, the length of each side being 
1.41 A.: this measurement has often been 
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one each side is parallel to a diameter, in 
the other it is not so. 

These two determinations of structure, 
of cyanuric triazide and of benzoquinone 
will serve to show how closely we can 
match the determinations made by the 
x-ray and other new methods with the 
previously known properties of sub- 
Such a wealth of coincidence 


stances. 
and explanation could not be sustained 


by a false hypothesis. It is certain, for 
instance, that the rock-salt construction 
is correct; each sodium is surrounded 
symmetrically by six chlorines and vice 
versa. The arrangement may be con- 
ceived by supposing the structure of Fig. 
6 to be continued indefinitely in all three 
principal directions. Each chlorine has 
one more electron than its allowance 
when neutral, and each sodium has one 
less. 

Suppose now that a salt crystal is rup- 
tured by tension. The pull is applied in 
a direction parallel to one edge and 
breaks simultaneously at all points on a 
plane perpendicular to the line of pull. 
On certain assumptions, which are 
clearly reasonable, it is possible to caleu- 
late the force which must be applied to 
overcome the electrical attractions be- 
tween the positives and negatives on one 
side of the plane of rupture, and the 
negatives and positives that initially 
faced them across the plane. It turns 
out to be about 200 Kg per sq. mm. If, 
however, we make the experiment we 
find that the rock salt generally gives 
way for a pull of less than 1 Kg. Some- 
times it can be more, even much more. 
The strength of rock salt is greatly in- 
creased, for example, if it is tested under 
water, and it is affected strongly by the 
nature of the vapor which surrounds it. 
Other substances behave in the same way. 
What, then, is the reason of this defect? 
It is, of course, a matter of some concern 
to us because the materials which we 
handle might conceivably, under proper 
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conditions, be far stronger than they 
and there might be a very great ec 
in the weight of constructions. 

The problem very naturally prese: 
itself as one of importance to a resea: 
worker in the Royal Aircraft Establis 
ment at Farnborough, where the des 
of aeroplanes called for every possi 
economy in weight consistent wit 
strength. This was Dr. A. A. Griffi 
who suggested that the defect in strengt 
was due to flaws or 
such as lie on the surface of the p 
under stress. It may an obvi 
kind of suggestion, but it is to be 
served that, in the first place, if there a: 
such flaws they can not be seen under t 
microscope, nor can they be detected 
the x-ray methods. They are too s1 
for the one means of examination and t 
large for the other. In the second p! 
it is very difficult to account for 
existence. Their amount 
pend on the previous history of the erys 
tal, its treatment during formation fro! 
solution, or crystallization from the m 
There are other properties which depe 
in the same way on the manner 
growth, such, for example, as electr 
conductivity, and fluorescence under 
radiation, so that crystals may diff 
widely in respect to these matters, a1 
yet are shown by x-ray and other met 
ods to be of exactly the same structur 
Also some of these properties are great]; 
affected by treatment after formati 
The ‘‘hardening’’ of certain metals and 
alloys by cold working is a well-known 
effect of great industrial importance 

There is, therefore, some characterist! 
of materials which causes their prope! 
ties to vary, although their structure 4 
revealed by x-rays is perfectly constant 
These properties have been named ‘‘se! 
sitive properties’? by Smekal, who ha 
studied them with great care; they ar 
sensitive to the previous history a! 
treatment of the crystal, while other 
properties such as the fine details 


eracks, especia 


seem 


seems to 
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<ryeture are unaffected and “‘insensi- asunder. Oliver Wendell 
ae scribed the ‘‘deacon’s shay,’’ 
“When this characteristic is fully of which were all so adjuste 
nderstood there will be at the same time strength that n 
mnderstanding of hardening by cold _ threw extra strain 
working, and the rest of the sensitive toa premature 
roperties. It is something which the an equal time, 
x-rays do not detect, and it will probably ‘‘shay’’ came t 
. in aceord with Griffith’s hypothesis, himself seated on 
indeed is generally held to be cor- dust. 


whien 
Willits 


rect in its essence. Griffith’s theory 
| 


can not put o 


The explanation suggested by Griffith crysta 
reality based on a common experi- to rupture because ) 
If a large number of small forces uniform and flawless. The question t] 


in unison the joint effect may be arises as to the origin of these flaws, 


ereat; otherwise their influence may be here there is divided opinion 
eligible. It is a very old statement have imagined a superstructure 
at ‘‘union is strength.’’ If the electri- crystal, so that pl 
forces that act across acleavage plane’ vals are weaker or 
a erystal must all be broken at the from the rest. But 
me moment, the force required is very experimental and al 
great, but if they can be taken more or port. A very i 
ess in turn the task is at any moment based on the fi 
easier, though it takes longer to carry’ grow in ‘‘dendritic’”’ 
it. When the opposing faces are with- lations of molecule 
drawn from each other by far less than out into the surround 
» millionth of a centimeter the attrac- like trees with boughs and subsid 
tion has practically vanished. The branches. Eventually the empty spac 
amount of the force as caleulated is far are all filled up, and the joints ma) 
greater than that discovered in practice supposed to be sufficiently imperfee 
because all the electrical forces are sup- have the same effect as actual crac! 
posed to be broken at the same moment, might be that the atoms themselve 
and this, according to Griffith, does not they draw closer together when the 1 
happen. If there is a crack, the stress perature falls, find that the first arrang: 
that should have been borne by the parts ment into which they were cast 
separated by the crack is shifted on to their motions were considerable 
the material at the edge of the crack, longer free from stress when the 
which thereby experiences an excessive tual and local influences can make 
stress which it can not resist, and so the selves felt; and tl 
erack widens. When a piece of textile themselves from strain may caus: 
material is stretched it is much more appearance of discontinuities w) 
likely to give way if the edges are un-_ as flaws. Added to this uncertainty 
sound, or if the scissors are used, in the’ the origin of the flaws is a seriou 
manner of the housewife, to prepare the rance of the explanation of tl t 
way for rupture by making nicks in the hard working. A 
edges. In the same way the roots of the inch in diameter 
ivy join forees until in combination, greatest ease, if 
though individually they are so soft, crystal. But after 
they can lift a flagstone or tear a wall unbent once or twice 
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is broken up into many smaller crystals solved. The x-ray and other met 
and now a strong man can not bend it. which I have referred give a ¢!| 
Professor G. I. Taylor has alone offered ture of the fine details of the eryst 
a reasoned explanation of the effect; and structures which are the funda: 
these mysterious cracks are necessary to of the solid. There is clearly a 
his calculations. structure which these methods 
To sum up, new knowledge respecting touch directly. It may be regular 
the form and structure of molecules and regular; it may be more or less ass 
their arrangement in the solid has with some atomic property whic 
poured forth in a flood during the last not yet appreciate, or it may 
twenty years. It has provided the most accidental. There can be no dou 
interesting explanation of well-known importance because we have so n 
phenomena, and this is obviously no learn yet of the larger details 
more than an indication of what is com- materials which we handle and us 
ing. And while in so many ways it is constructions. Still more intric 


satisfactorily linked up with experience, fascinating are the similar prol 
in others there are problems yet un-_ the living organism. 





RECENT ADVANCES IN INDUSTRIAL 
ELECTROCHEMISTRY’ 


By Professor COLIN G. FINK 


DIVISION OF ELECTROCHEMISTRY, COLUMBIA UNIT 


Ar the time of the harnessing of part 

the vast power resources at Niagara 
‘alls forty years ago, ‘‘industrial elec- 
ochemistry’’ was born. Before that 
time the consumption of electricity in 
t ectrochemical processes Was relatively 
insignificant. To-day the total installed 
electric power for electrochemical indus- 
tries in the United States alone amounts 
to over 3,000,000 kw, a very significant 
figure—enough power to light a good- 
sized tungsten lamp in every home in the 
whole country. About one half of the 
power is required by two of the electro- 
chemical products: aluminum metal and 
calcium carbide. 

For many years the major electro- 
chemical plants were segregated at 
Niagara Falis. To-day there are half a 
lozen important electrochemical centers, 
smaller installations, 
scattered throughout the United States. 
Charleston, West Virginia, boasts of the 
electrolytic alkali plant of the 
world; at Tacoma, Washington, is one 
of the large copper refineries, besides two 
important electrolytic alkali-chlorine 
plants; another center is Keokuk, Iowa, 


( 
} 
} 
i 


esides a score of 


largest 


with its large dam across the Missis- 
sippi; then in Montana, at Anaconda 
and Great Falls, there are large electro- 
lytie zine and copper plants, and at 
Massena, N. Y., the major plant of one 
of the aluminum companies. In most of 
these plants hydroelectric power is used, 
but steam power is competing success- 
fully in several localities, notably in Ten- 
nessee and in California, where rates are 
as low as 3 mills per kwhr. Nevertheless, 
a number of new hydro power centers 


1An address delivered at the Student 
vention, American Institute of Electrical Engi 
neers, N. Y. Section. Apr. 26, 1935. 


Con- 


are again offering it 
facturers of electroc] 
the new Boulder Dai 
will soon be availal 
Tennessee; and 
State of Washingt 

H Ww are we To aceéol 
markable development 
chemical industry withi 
Why has the 


rred 


i 


years? 
become the preft 
is not hard to find. 

such as aluminum, 


turns out 
magnesium, beryllium and s 


pr mduects 
li im 
can not be produced cheaply in any 


The electric furnace ha 


way. 


birth to a long series new 


previously unknown: Acheson 


' 
silicon carbide 


Carborundum 


dum, ealcium earbide, tungsten 


stainless steel, 


steel, ferro-nicl 


magnetic expansion 


new malleable cast iro 


ties, 
Finally, there 
eal and metallurgical 


are a number of 


produ ft 


are made better, more cheaply 


more uniform quality than by the « 
straight chemical met] 

example, all the copper 
industries is electr 


electrical 


per—of uniform purity and e 


} 


ity. Then there is electrolytic 


per cent. pure; phosphorus made in 


electric furnace; and electric carbon 
bisulfide, an important reagent for rayon 


manufacture. 
New Propucts AND New 
PROCESSES 


If we confine ourselves to the last three 
or four years, we again record many 
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additions to the long list of 
products and processes of the electro- 
chemical industry. In the electrie fur- 
nace field a new furnace for the produc- 
direct from has been 
The upper part of the fur- 
nace a small shaft furnace. 
Reducing gases (largely CO) pass up- 
ward through this heated shaft and 
finely divided iron ore particles pass 
downward. The particles are thus re- 
duced to metal, which drops into the 
electric furnace, forming the base of the 
shaft. Here, with the aid of the electric 
are, the metal droplets are converted into 


valuable 


tion of steel ore 
developed. 


resembles 


high-grade steel. 

The rare metal columbium is now 
being used in electric furnace practice as 
an addition to the ‘‘18-8’’ chrome-nickel 
steel to render it more easily workable. 

An essential reagent used in the 
manufacture of artificial silk, rayon, is 
earbon bisulfide. E. R. Taylor’s electric 
shaft furnace, first set up at Penn Yan, 
New York, forty years ago, has been im- 
proved upon. The inlet ports for sulfur 
vapor are located at or above the level of 
the electrodes and means are provided 
for counteracting any tendency on the 
part of the hot reaction zone to shift, a 
eause of considerable disturbance in the 
older types of furnace. The funda- 
mental chemical reaction is relatively 
simple: Hot chareoal reacts with sulfur 
vapor to form carbon bisulfide: C+2 8 
=C S.. 

Another recent development of par- 
ticular interest to electrical engineers is 
the introduction of the high frequency 
furnace into the steel plant. Many tons 
of the finest alloy steels are now made in 
the high frequency furnace in direct 
competition with the are furnace. 

In the ceramic industries the firing of 
the ware is still being carried out in the 
old-fashioned fuel-fired kiln. However, 
large-scale tests are now under way sub- 
stituting the much more efficient electri- 
cal means of heating. Here in this coun- 
try R. E. Gould, of Knoxville, Tennessee, 
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of the program of the Tennessee Va 
Authority. 

One of the large chemical compa: 
has recently been largely responsib|; 
the creation of an entirely new chemi 
industry. The raw materials are 
and limestone. These are fed int 
large box-type electric furnace, 


is in charge of these tests formine yn 


phase and with three electrodes 
over three feet in diameter. In the z 
of the smothered are liquid, calcium ea) 
bide is formed. After tapping this 
of the furnace and allowing it to coo! 
solidify, it is brought into reaction wit 
water to form the well-known acety| 
gas used in welding and cutting. Fr 
this point on, the new industry develo 
With the aid of catalysts, acetylene 
interacted with hydrogen to form eth) 
lene and then from this a vast variety 
products—aleohols, solvents, gums, 
—never before equaled in the history 
chemistry. The new synthetic ‘‘resin’’ 
has been trade-named ‘‘vinylite.”’ 
has been made up into water tumbl: 
wall panels, phonograph records, 
tiles, translucent light fixtures, d 
knobs, denture castings, automob 
steering wheels, ete. 

A relatively small, yet important, n 
electric furnace product is 
tungsten carbide originating in Ger- 
many but developed on an extensiv: 
seale in the United States. This earbid 
is used as a cutting tool and is, next t 
diamond, the hardest material availab| 
to industry. Practically all the oil well 
boring is now carried out by means 
tungsten carbide in place of diamond 
Furthermore, tungsten carbide to 
have found world-wide application 
the machine shops. It will cut the hard- 
est steels. 


cemente 


Fusep ELECTROLYTES 


The typical product of the fused elec- 
trolyte cell is aluminum metal; others o! 


industrial importance are magnesiun 
metal, sodium metal and ealeium meta! 
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Recent additions to the commercial list 
beryllium and lithium. Beryllium 
metal has found its chief application 
am ng the alloys. About 24 per cent. 
beryllium added to copper produces an 
alloy that is highly corrosion-resistant, 
relatively hard—like tempered spring 
steel—non-magnetiec and non-sparking. 
This last property is particularly impor- 
tant in plants where inflammable vapors 
ecur and where the spark of an ordi- 
nary steel tool has often caused a serious 
explosion. All kinds of beryllium-copper 
ols, chisels, serapers, pry bars, ham- 
mers, ete., are now on the market and 
beryllium-copper 


rp 
t 


many thousands of 
springs are in service to-day giving a 
remarkable, low-fatigue performance. 
Contact clips, pins and plugs for electri- 
eal appliances constitute another impor- 
tant application of this beryllium-copper 
alloy. In comparison with the older 
bronzes, the life of these clips and plugs 
has been increased tenfold. 

In nature beryllium occurs widely dis- 
tributed in the earth’s crust. Beryl, a 
beryllium aluminum silicate, is the chief 
mineral. A relatively simple method of 
separating the beryllium from the other 
constituents of the ore has lately been 
worked out and is giving very satisfac- 
tory results. 

Lithium metal, the other new fused 
salt cell product, has likewise found its 
chief application in the alloy field. A 
few tenths of 1 per cent. of lithium, to- 
gether with small percentages of other 
elements, develops steel-like properties 
inaluminum. The lithium-calcium alloy 
isa valuable scavenger. Upon adding it 
to molten steel or other metal it will com- 
bine with practically all undesirable 
impurities. 

Aluminum metal has decked itself in a 
new coat. Anodically-treated aluminum 
has resulted in a wide variety of new 
products, many of which are highly col- 
ored and look very attractive, especially 
to the modern housewife. Aluminum 
mirrors have replaced silver mirrors for 


telescopes and have been found to be 


superior to these—an epochal event 
The 

very much interested within the last tw 

of the older prod 


electrical engineer hi: 


is bee me 


or three years in one 
ucts of the 
sodium metal. 
highway or sodium are lamp, in itself a 


fused salt cell, namely, 


This is used in the new 


pretty illustration of applied elec 
chemistry. 


made before, thirty years ago, 


Sodium are lamps have been 
but tl 

would not start automatically as the new 
ones do. The present development has 
incorporated the hot cathode of the radio 
tube and the gas of the neon sign. Upon 
closing the circuit of the new sodium are 
lamp the neon gas is ionized, becomes 
conductive and hot, causing the sodium 
metal to be vaporized and ionized, and 
thereupon the sodium are is established. 
are re 


} 


This three-step starting of the 
sults in the familiar ‘‘sun rise’’ effect in 
these new, highly efficient lamps. 
Another new application of 
metal of interest to engineers is based on 
its high thermal conductivity. Hollow 
sections are filled with sodium 
and used for 
Thus valves of aeroplane 
motors are ‘‘sodium’’ cooled. 
Barium metal, which has been 
by the fused salt process for many years, 
has also found important, if not the most 
important, application in the electrical 
field. The valuable function of barium 
as an emitter 
vacuum well 
readers. <A 
recently reported on a 
alloy used as spark terminal. 


sodium 


steel 


metal various machine 


parts. the 


made 


electron and getter in 


tubes is known to most 
spark plug company has 
nickel-barium 
A uniform 
and quietly operating spark is obtained 
It has been found that the introduction 
of barium compounds into the electric 
furnace are results in a much more uni 
form and smoother performance of the 


are. 
Aqueous ELECTROLYTES 


Of greatest scientific importance was 


the discovery of heavy hydrogen, or 
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‘‘deuterium,’’ by Dr. H. C. Urey and _ regularly recovered at electrolyt 
associates at Columbia University. This per and electrolytic nickel plants 
neweomer is a product of the electrolysis lurium is an important reagent 
of water between nickel electrodes. electrolytic zine industry. 

In the electrolytic alkali-chlorine in- Several laboratories have dey 
dustry an epoch-making application of siderable effort to the electrode; 
chlorine gas is charging it into sea water of alloys. The Bell Laboratories 
and liberating 10 tons of bromine per electrodeposited magnetic alloys 
day—an important reagent in photog- posed of iron, nickel and cobalt 
raphy and in the antiknock gasoline. University of Minnesota Messrs. | 
The large bromine plant is situated at Faust and G. H. Montillon 
Cape Fear, North Carolina. oped a process for the deposit 

In the electrolytic copper industry a_ nickel brasses. Brass as such 
noteworthy new product is the paper- commercially deposited on steel 
thin copper sheet produced in endless last fifteen years. At Columbia | 
lengths on a large revolving lead drum _ sity we have been depositing a 
that serves as cathode. Very recently white corrosion-resistant alloy 
the thin copper sheet has been applied to and nickel; also a highly acid-res 
paper and serves as an attractive wrap- alloy of silver and lead, and an 
per for a wide variety of products. tungsten and palladium. This fi 

For years the industry has been look- most fascinating one and offers 
ing for a metal coating which would be possibilities. The mechanical p: 
resistant to the strongest of acids, muri- tion of thin alloy sheets is often very 
atic, and at the same time easily applied. ficult and tedious, whereas the el 
A short time ago we tackled this problem deposition of such sheets is 
at Columbia University, and now with _ relatively simple. 
the assistance of Mr. Deren we have been 
able to locate and develop the desired 
metal coating. We have found that we Of all branches of electroch 
ean electrodeposit rhenium metal on that concerned with the dischars 
copper, brass and steel, and in that way electricity through gases is the most 
protect them against muriatic acid at- cinating. However, due to the 
tack. Aside from industrial applications ease in handling solids and solutions 
rhenium plate is of special interest to vestigators usually avoid this bran 
jewelry manufacturers. Wrist bands the science. From a practical p 
which are rhenium-plated resist the at- view a number of circumstances hay 
tack of the acids in perspiration. Chro- recent years contributed toward a bett 
mium, rhodium and even silver are acquaintance on the part of the engi! 
attacked by perspiration, whereas rhe- with gas reactions, gas transportat 
nium is not. Rhenium plate is remark- gas recovery and generation, etc. T 
ably free from pinholes, does not tarnish the use of gases in welding and cutting 
nor smudge. The present source of gases in warfare, neon and other gases i 
rhenium metal are the slimes of one of electric signs, ozone generators, C 
the large electrolytic copper refineries. precipitators, gas arcs, ete., have 
These copper cell slimes have given rise helped to bring about a decided chang 
to a number of industries. Thus sele-_ in attitude on the part of the engi! 
nium, an essential metal in many of our From an industrial point of view 
modern photoelectric devices, is ex- recent developments in the sodium va} 
tracted from these slimes. Selenium and and high-pressure mercury vapor 
its sister metal, tellurium, are now being deserve special mention. Important 


ELECTROCHEMISTRY OF GASES 
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sre the researches of Dr. S. C. Lind 
e University of Minnesota on vari- 
vas reactions initiated by radium 
ns; and the researches of the 
Nitrogen Research Laboratory at 
ngton, D. C., under the direction 
F. G. Cottrell on electrical meth- 
synthesizing nitric oxide. Elec- 
engineers will recall that in the 
, discharge nitrogen is more read- corrosion an 
nized than oxygen—quite contrary lars n 
ur early suppositions. source of illu 
eyes that will 0} 
Many UNSOLVED PROBLEMS IN hatter in effieis 
ELECTROCHEMISTRY per cent., as at 


Young students desirous of taking up find an electric 


| 


research problem often feel that operate a thou 


everything has been solved.’’ This is at temperatur 

‘from the truth. Every new product or above; we mu 
r new process gives rise to a dozen new of producing 
problems. The discovery of high fre- titanium metal, 
ency induction melting of steel and lent constituents 

» appreciation of its commercial possi- (6,000 times as abun 


c 


ilities happened years before the first should systematically 
large furnace was in successful operation application of el 

the steel plant, and the delay was _ stimulation 

rgely due to the many problems that and the formati 

id to be solved before the basic discov- organic compounds; 
ery was adaptable commercially. develop dielectrics f 
Opportunities are greater than ever comings of the man: 
before and the possible new discoveries need hundreds of new 
are unlimited in every branch of electro- or impossible 
emistry. We need an electric furnace countless ages 

at will easily and efficiently convert cal skill alone, 

into finished metal products; we ble through 

need a new process for the production § electricity an 

f aluminum metal, one that is much young electrical 
simpler and cheaper than the present ‘‘worlds to ¢ 
ne; we must further develop the photo- survey the 
voltaic cell so that it will readily convert domains of elec 





WHAT CAN YOU DO WITH YOUR NOSE? 


By Dr. DONALD A. LAIRD 


DIRECTOR, COLGATE UNIVERSITY PSYCHOLOGICAL LABORATORY 


RomANcerS of the dear, gone days aroused by some fleeting odor. H 
usually concede the passing of the fine B. Fitz-Gerald, working in the | 
art of conversation and the fine art of Psychological Laboratory, has r 
smelling. Even our contemporary psy- made a close study of odors as 
chologists, with dignified aplomb, casu- of memories and provokers of 1 
ally pass by the sense of smell as some- in 254 living men and women 
thing that is notable among animals but nence. Our group of collaborat 
sadly deficient in mankind. The scien- obtaining the data averaged 523 y: 
tifie study of the sense of smell in man is age. More than four out of five 
in truth sadly deficient, but man’s sense reported to us many experiences s 
of smell is not the degenerated nor in- to this one of Dr. Walter E. Bu 
consequent power that is often alleged. 

Scientific neglect has made it mistakenly The smell of fresh sawdust invarial 
. . . me back to the sawmill where 

appear that this oldest of our senses is worked when I was a small boy. 

itself neglectful. of sawdust does not call up thes 

Our sense of smell ten years ago was’ memories, but the odor of fresh sawd 
fails to reconstruct a series of vivid 


oa : . so graphic that for the moment I 

criminations as any of our other senses, ‘°° 8t@Phic that for the mom 

; - ~ : scenes again. If I try to reconstr 
according to the late Edward Bradford memories of the sawmill by conse 
ritchener, who led in knowledge of the effort, I can locate this object and t 
psychology of the senses. Professor person and that, in the scene, but tl 
mre > . . ’ > g > ta aeke lifa ig 
Titchener could find no basis in fact for ‘5 nage net — life and i 

— om . the odor o resh sawdust, especially 1 
the belief that this is a degenerating nor 


just as keen and capable of as many dis- 


Me ae ‘ sodor reveals its presence, before I |} 
useless sense. True, “‘the olfactory sense ‘the sawdust, calls up the whole pictur 
is the master guiding stimulus in all as life itself. 

Frederic For a period of twenty years I 


} 


7 


lower animals,’’ as Professor 

» 7, 8 . > -) act g specis rT S CAI 
Wood Jones, of the University of Ha- ‘me fact that special odors call 
email mete hil : ex Mien 3 memories, and always the same odor 

ail, observes, while in mankind it the same picture. Sometimes I } 
merely is not so overwhelmingly pre- actually startled by a long-forgotten 
potent. popping into my mind, and it was 

The sense of smell determines much Y some peculiar odor. No memor) 

: . . breaks my trai thought so abru; 

more of our behavior than we like to re#ks my train of thought so abruj 

—_r ; , , completely, transports me through the 
ac mit, or than we consciously re alize. rapidly to some remote scene, as a 
lake the simple matter, for instance, of quality of odor. 
unexpected notions or _ recollections 
popping into our thoughts. What stimu- Some had never given conscious n 
lated these recalls? Even a good intro-_ to this interesting power of smells i1 
specter is unable to trace some of them viving vivid memories, but when 
to the stimulus that precipitated the called to their attention in our ing 
rush of long dormant scenes and actions. they were overwhelmed with this st 

It is now shown that these memories ing phenomenon. Typical of thes 
of the past that have a peculiarly haunt- this report from William 8. Dutton, ' 
ing, emotional grip over us are often writer: 
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your inquiry, I was not consciously 
of odors arousing memories in my case. 


sinee hi: uncovered the 


of a 


matter 


of the is 
. h+ 
th ght 


at the mere thou particular 
yme incident out of 


pleas 
t odors have 
through 


r immediately revives s 


nast, of a varied nature but mostly 
+} 


e. I am also aware now tha 
prodding my memory possibly 
my life. 

odor 


and 


from the past. 


wever, name to me aimost any 


1ce it 
test myself, I revive a 


t 


something 


recalls 

world of seem- 

forgotten things and realize that odors 

things ali 

for It 

none of these memories are 
: +} 


gin—the 


been keeping those ve in my 


many a seems significant 


year. 


of very re 


: “e : 
latest, after some experiment 


the 


ry 


is ten years old. I wonder if odors 
be }j 


hence, 0 


mem ven oO! 


oldest 


f t day will 


joggi 
r 


ng 


venty years whether the 
will continue to keep 
he stage? 


ries 


At the other extreme were those few 
with whom this occurrence was so com- 
monplace and so recurrent that they had 
taken it for granted. Horace J. Bridges, 
the Chicago author, thus portrays the 

mmonplaceness of it with him: 

My only difficulty in replying to the 
just the fact that, wit 


f dormant forgotten’’ 
by stimulation of the sense of 


ques- 


is h me, the revival 


n 
ns 


memories (‘‘ things 


smell 18 so com 


mon, has occurred and been observed so 
that I have long 
attempt to keep track of them. I 
be the case with many people, who them 
es don’t trace the factor. 

The fact is, having long the 
conclusion that in my particular case the sense 
of an 
have 
note down particular cases. 


many 


mes, since abandoned any 


suspect this 


sely association 


since come to 
effective 


it and 


smell is especially memory 


stimulus, I accepted ceased to 


A Cornell University chemist nearing 
seventy reported of odors 
with past events common with me 
that no especial attention has ever been 
paid to the phenomenon.’’ won- 
ders whether his occupation as chemist 
may have made him unusually disposed 
in this way, or whether a natural bent 
along this line helped qualify him for a 
distinguished career in the field of chem- 
istry. 

Observations of such experiences are 


** association 


SU 


One 


WITH YOUR NOSE? 


‘ +} . 
as the I 


by no means rare, 
lation shows: 


Not only are tl nce 
mon to the 
they appear from these data to be 
frequent with 


hrow light on the 


exper! 


general run mankind 
eantly more 


which may t 


favor for perfumes and aromatic flowers 


the sense I 


Truly, 
dominate our 


and herbs. 
may not 
exclusively as it 
animal friends, but it is o 


mental lives 


the lives of 


d eS 
bvi 


sense neglected in our oring ld ree 
lection of life’s j 
It is possible that the 


VS 
prominence 


smei 


Q 


) 


sa 
al 


usly not a 


smell-linked memories varies in different 


sections of the country. 


not large enough 
but the 


have 


to separate thi 


thought is intrig 


sections, 


and some reasonable 
The plant pathologist, 


Brown, now residing i 


may 
James Green 
n Arizona, is 
of several who have sugge 


communicates to us: 


In this dry « 
dors 


cilmes 


unpleasant 
moister 


‘ 


mental associa 
less preva. nt 
dry climate dur 
their lives. 


Our data ar 


m int 


e 


A California attorney, somewhat dis 


loyal to his adopted State, an 
best unnamed, has also observed territ 
rial differences He reports: 


on the Nevada 


Since my 


I grew up desert in 


mining town. seventeent} 


been in California in 


but I 


residence has 


Francisco bay area never have an 


DS 
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will learn to be happy in the fog and rain and 
dampness. I have a perpetual nostalgia for the 


sun, warmth, clear, clean air, the peculiar lemon 
and the great panoramic vis- 


part of 


] cart fps rr " 
desert tragrances 


tas and strong colors. I have spent 


several summers in the Tahoe district and each 


? 


time have brought home a good bunch of sage 
brush which I keep in a receptacle and not in- 


When I do, visual and emo- 
onal sensations arise within me in considerable 
A slight sniff 


doubles and redoubles that tranquil nostalgia. 


scene, 


clarity of the desert 


Of more lasting significance than these 
interesting however, and 
even perhaps transcending the astonish- 


conjectures, 


ing frequency and commonness of smell 
stimulated memories, is their dynamic 
role in our activities. 

These memories revived by 
fragrances are, by and large, very vivid 
memories, and not just casual will-o’- 
That 
these smell-revived memories are among 
their most vivid memories is attested by 
76 per cent. of the women and by 46.8 
per cent. of the men; only 4 per cent. of 
women and 6 per cent. of men reported 


passing 


the-wisps in our mental fabric. 


that these memories were of less than 
average vividness. Again we notice a 
more marked réle in woman’s mental 
life. 

Odor-stimulated memories are emo- 


tional memories, as well as vivid memo- 
ries—possibly the one causes the other. 
Only 7 per cent. of the women and 16 
per cent. of men—that sex difference 
persists !—report that the memories thus 
revived are neutral, neither pleasant nor 
unpleasant. Little trouble, now, to com- 
prehend the potent part played by these 
in human behavior, and a pleasurable 
part, in general, since the pleasurable 
vastly dominates in the experiences 
recalled by passing environmental odors. 

At times, it is true, it is a painful 
pleasurableness, a wistful longing but 
still pleasurable in the main. Listen to 


these brief accounts to gain some concep- 
tion of 
power of 


emotional 
experiences 


vividness and 
recalled 


the 
these 
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which we owe to occasional 


brought to our nostrils by stray 





rents: 


One afternoon at the age of twenty 


reading a book a very strange sens« 


ness Came ver me Var s I 
childhood came up before me, ¢ 3] 
memory of books that I had read as 
looked the book over very carefu 


find no reason for this sudden recall. 
of the book had a strange pleas 
turned to the front of the book and f 
it had been printed in London. | 
found that 

} + 


very different odors. Several times 


English and American | 
I have had this same experience and | 
ing to the front of the book have fou 
don. As a chi 
nd. Odors play 


was printed in Lon 
all came from Engla 
portant réle in my life. Under n 

I have found that perfume brings 


1) 4 


and at night will put me to sleep. 

How these stray fragrances ma} 
cipitate, through their 
tinged recollections, possession b: 
mood or the 
instance : 


emot 


blues, is shown by 


On the train once, in the midst of ha 
ditions, I suddenly felt discouraged, 
unhappy. As soon as I recognized the 
used by a fellow traveler, I saw very 
large dancing class, a French dancing 
and felt again my girlish dismay at his 
toward my poor attempts to learn the s 
As soon as th 


picture came I knew why I had sudd 


was trying to teach me. 


unhappy, and, of course, came back t 
This experience occurred some fifteen 

years after the last time I had seen th 
master, 


Here are some additional experie! 
which illustrate other angles of the « 
tional power of these 
memories or states; they are obv! 
more than a mere memory—fused v 
simple memory of the past which rus 


odor-stimu 


over 
wistful desire. 
One woman author reports: 


one is a poignancy, a longing 


In reflecting on my own experience 
relation of odor to memory, I should say 


eee ee 
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Date 
TIONS S 
STINE 
permane 
averave 

ithern attorney tells us was 52 

the ear! 
Ok place 
mum ave 

Many, 

KE piscopa 
stance, has 
than 60 vears 

\ New York statistician has noted the ance executive 


nelusiveness of these recalls, as fol recently carri 


many 
ceontinus 


episode S 


The paralyzing, albeit pleasurable, 


wer ot these revived States of] mind 1S 


eated in this aceount from an 


rn inventor: 


KK) Par , 
4 is aint 


marizes HIS CX 


This deep-seated organic reverbera 
n, perhaps reflecting mankind’s pri 
rdial dependence upon _ olfactory 
ses for protection, is interestingly 
scribed as follows by a University of 
sconsin chemist : 


rtain odors connected with the « »f-doors 


1 tremendous emotional pot with me 
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says, *‘This smell makes me 
and she tells what happening 
make her think of. 

Can this be a sense which 
have overlooked as an avenue 
mind? Or one that advertisers 
cultivate in their copy and } 
Certainly, it is not neglected 

oat ieieniaaiad tentacles of the individual’s mer 
evoked by the Dor with its common occurr 


est connes 


tion. vivid revival, all-pervading e1 


and older are quality and its cause of sudden 


eariv memories 


the 
n 


mood and faney 

ys It will be found interesting, 
time an unexpected memory or 
**nops into your head,’’ or when ) 


Age may bring about changes. Sev not account for a mood which, w 
thy 


eral of our correspondents have noted may be quickly passing, to 
this, and it is likely due in part to a de-_ over the air-borne fragrances a1 
crease in olfactory acuity, along with the which may have given these 
dimming of the other senses, with gain- their start. For, as a mid 
ing age. But youth isnostranger tothis bishop summarized his accounts 
role of the nose. Take the five-year-old ‘‘Smell is sure some automatic 
girl in Massachusetts who frequently  er.’’ 





fTHE POORHOUSE OF THE UNITED STATES 


By Dr. EARL B. SHAW 


STATE TEACHERS CO 
Hoover 
the United 
favorably 


the 


States in 


gEN Herbert visited 
n Islands of 
impressed 


he was not 


them. In fact, his impression was 
lverse that he gave to Uncle Sam’s 
est east possessions in the Atlantic 
name them 
e. a name which offended native Vir 


which has clung to ever 

Islanders and a hame which received 
de publicity throughout the United 
Mr. Hoover called the Virgin 
Islands an ‘‘effective poorhouse.’’ There 
seems little doubt that the distinguished 


States. 


1 


visitor was untactful in giving his 
thoughts such candid expression, vet Just 
how far from the truth is this objection 
Was Hoover justified in 


The writer 


able nickname? 
even thinking such a thing? 
believes that the ex-President was jJustl- 
fied and will attempt to show by an 
analysis of the Virgin Islands’ resources 
that. from an economic standpoint, the 
islands are a liability rather than an as- 
set. He will also suggest how the invest- 
ment may be viewed optimistically if 
debits and credits are written on another 
balance sheet. 

The 


States, 


Islands of the United 
Croix, St. Thomas and St 
John, together with about fifty adjacent 
islets and cays, most of which are unin- 


Virgin 
St. 


habited, form a northeastern outpost in 
the Caribbean Sea. Forty miles east of 
Puerto Rico and a thousand miles north- 
east of the Panama Canal, they lie 1,400 
miles southeast of New York. 
rugged voleanic islands, with an area 
bout twice that of the District of Colum- 
a and a predominantly colored popu- 
tion of approximately 22,000 people. 
The United States paid Denmark $25.- 
10,000 for the islands in 1917. This is 


They are 


13 


WORK 


than $295 


more 


compared \W 


Alaska, less than 


California, Ne 
approximate 
Louisiana P 
cents an acr Phi Ippines, al Dut 
Zon lL) 


physical enviro) 


ets > 
$35.80 an acre for the Canal 


this Pact the 


ment of the 


view of 
slands merits a study Ww 
will determine the possibility of payment 
of dividends upon such an investment 


More than a 


reigned in the 


century ago 
Virgin 
colonists planted sugar cane when they 
first mad permanent 
to 1700, and from that day to 
though the 


mans 


prosperity 
Islands Danish 
settlements, prior 
this, al 
industry has passed through 
vicissitudes has remained 


sugar 
the major crop. When Europe was pay 
ing high prices for the luxury and Negro 
Africa 


afforded cheap labor, planters made lara 


slaves from the Guinea Coast of 


profits, and their seale of living was as 


high as any existing in the world. Ruins 
of the old ‘‘ great he 
the still 


marble from the 


scattered about 


uses’’ 


islands vield bits of imported 


How 


ever, the expansion of sugvar-beet-crow Ing 


tesselated floors 


in temperate regions and of cane pro 
duction in the East Indies and the libera 
tion of slaves in the Virgin Islands put 
the middle 
On the 


islands where machine cul 


an end to this easy profit by 
of the nineteenth century two 
more rugged 
ture was impossible, fields reverted to 
grass or forest 

St. Croix, which has a fertile limestone 
plain between the voleanic hills at either 
suffered her 


Planters began to practice machine culti 


end, less than isles 


sister 


vation and to substitute centrals for the 
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VICINAL LOCATION 


wind-and-animal driven mills whose 
strongly constructed gray stone frames 
stand like sentinels throughout the island 
to day Because of these changes, the in- 
dustry continued to bring profits to the 
St. Croix planter in years of favorable 
rainfall or high prices, but suffered se- 
vere losses in the event that either of 
these conditions failed. Sinee the _ be- 
ginning of the twentieth century, com- 
petition from sugar produced more 
cheaply in Cuba, Puerto Rico, Hawaii, 
Java and the Philippines has caused a 
decline of more than 50 per cent. in the 
sugar acreage. 

The great limiting factor which pre- 
vents the success of sugar in St. Croix is 
rainfall. Beeause of the drying effect of 
the trade winds, there must be at least 
forty-five inches of rain, well distributed 
through the year, to give even a fair 
vield of cane. In only half of the eighty 


vears of weather records has the total 


been as great as this, and in 1873 less 
than thirty inches fell. Not only is the 
annual total uncertain, but distribution 


THE VIRGIN ISLANDS 


as well. In some years as a result 
tropical hurricanes, one-fourth 1 
third of the entire precipitation ma 
in a single month and the remaind 
insufficient for a good cane crop 
though the amount for the vear is 
In general, sugar production in St. ¢ 
rises and falls with the annual ra 
in contrast to production in Cuba 
rain during the growing season is 
more dependable. 

The use of deep wells or resery 
obtain water for irrigation of the 
as in other countries of deficient rai 
does not seem feasible in St. Croix 
small size of drainage basins and 
ness of river valleys which might 
flooded make reservoirs impracti 
The inflowing water to be stored wv 
not always be adequate, and the ev 
rating surface would be so large in 
portion to depth that the supply w 
be further diminished. Geologists r« 
adversely upon the possibility of 
wells, and even the most optimistic 
sider that water obtained thus coul 
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the moisture available for 
the 


sugar 


cent. of total 


vy only 10 


per 
tation. 
ds and passengers enter and leave 
roix by lighter from ocean vessels 
lie at anchor some distance bevond 
astwise shallows. This constitutes 
rked disadvantage to the sugar in 
v by adding to the cost of trans 
tion; it is more expensive, of course, 
rhter sugar to the ship than to load 
the dock. It is also more costly to 
te small sugar centrals than to run 
- and those of St 


city of approximately 


Croix have a 


ones 
thirty thou 
d tons of cane a season, In contrast to 
Puerto 
nd eight to ten thousand tons a single 


in Cuba and Rico which 


There is thus a high overhead 


ree in manufacture which forms a 
rther drawback to the industry. 

The boon of tariff-free 
United 


market, 


entrance to 
the 
only 


ntinental States, world’s 


greatest sugar partially 
compensates for the long list of hand) 
‘aps to sugar production in St. Croix. 
Although the industry has survived by 
means of this prop, it is literally losing 
ground in the struggle, for in the past 
field after field of 


eane has been abandoned or allowed to 


fifteen years sugar 
grow up to grass, which is being used for 
pasture. 

Islands it is 


the Virgin 


maintain 


Throughout 


natural and im- 


for 


possible to 


proved grasses suitable pasturage. 
While rainfall is too secant for good for- 
relief, with 
St. Croix’s coastal plain, too rugged for 
both 


which 


est and the exeeption of 


iltivated crops, factors favor a 


vegetation cattle thrive 
Water 
pt in times of extreme drouth, the ani 
eold, and 
for beef 


the nearby crowded island of Puerto 


upon 
is available in shallow wells ex 
ils need no shelter against 
rthermore there is a market 
‘. With these advantages the indus- 
ranks a close second to sugar in St. 
ix and is the dominant agricultural 
vity in the other islands. There are, 
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UNITED STA’ 
however. distinet handiea 
ing which preclude the 
forming the ba 

the dry season 

not nutritious 

severe drouth shi 

cattle vainly endea 

ing from leave 
protrude 

could 

cow's frame 
ever-present menace 
wobbly, gave tl 

sion of the seriousn 
Even without the 


environmel 


caps, the industry could never 
islands significantly, b 
such a small PLULTh 
though at present cat 
SO per cent. of the 
ment to only 3 per 
Cotton, which won 
ereat boon to St. Croix, ha 


vested as a substitute ror the 


which thrives 


the 


sugar 


This crop, 


the rainfall régime of island 


not only be grown by renters on 


plots of land unsuited to cane, but woul 
fit into a rotation system with the sugar 
cane itself 
outlet for much of 
increase the 


Yet the plant can not be grown 


The fiber would provide a 
the idle 
revenue of the people as 


labor and 


a whole 
because ol the 


whose eradication 


successfully pink boll 


seenis almost 


worm, 


impossible. Even if possible, reinfesta 
tion from nearby islands or through com 
mercial channels would be almost certain 


insect has a 


as the considerable flight 

range and no quarantine service Is mal 

tained for small inter-island boats 
Vegetables are 


Again, 


also “ possibilit 


most physical features are fa\ 


orable; for machines may be used on the 
flat rich earth of St 
rain falls 
from September 


most of the 


per 
labor 


Crolx, 
during the growing 
to January 

plentiful, and the crops ripen at a tim 
the 


northeastern 


eenters ‘ 


manutacturing 


United States are 


when 


cle mand 
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ing a fresh product which can not at that 


Al- 


though no frost oceurs and the major 


season be raised near the market. 


erowth of vegetables comes after the hur- 











PROSPERITY ESTATE 


REMOVED, IS 


BELL 


THE BELI 


TOWER ON 
rOWER, RECENTLY 

THE 
FROM 


MINDER OF SLAVERY DAYS. PEAL OF 


BELL CALLED THE NEGROES WORK IN 


CANE FIELDS. 














AND THE NEW 


FRAME OF AN 


THE OLD 


A WINDMILL ON THE OLD STONE 


SUGAR MILL. TO THE LEFT IS AN IRON KETTLE 


WHICH, 
ING SUGAR AND NOW SERVES AS A WATERING TANK 


MANY YEARS AGO, WAS USED FOR BOIL 


FOR CATTLE, 


MONTHLY 


ricane period, one serious climatic 
The 


. ] 
results 


cap stifles the industry. 
of the rains frequently 


uncel 


planting and delays the harvest w 
northern market is flooded by pro 
United States. F 


more, insect pests and plant diseas 


in continental 
rife. The writer was impressed 
fact while observing growing corn 
St. Croix Experiment Station. H 
the attendant that t] 
rows looked almost as healthy as t 
fields of the Belt ‘Yes 
true,’’ replied the gardener, ** but 


marked to 
Corn 


knew how much and how many tin 
secticide was applied, you’d reali 
expensive it is to bring those pla 
maturity.’” In addition to such dif 
ties transportation facilities ar 
quate. 

Although St. Thomas was once f{ 
for its shipping, relatively few \ 
call there to-day. 
attracted only 


Frequent service 


now be vy 


by a larg 
development of some industry, but s 
change seems unlikely. In the d 
New World dominance by Spain, 

hid in St. Thomas’ 
prey upon Spanish treasure ships as 


bays and harb 


bling there before making the last 
leg of the trip to Europe from the 
Indies and the Spanish Main. Lat 
strategically located harbor on the s 
ern coast gained fame as an entrep 
West 
date, when steamships not only ent 
West Indian ports directly but ca 
whole cargoes, obviating the need 


Indian trade, and at a still 


entrepot, St. Thomas beeame a co 
station To-day, 
ever, its importance has declined 
With the competitior 
ports the gr 
steaming radius of ships using fu 


for these vessels. 
mendously. 
Panama Canal and 
the fueling business is no longer as 
portant, while it is many years since ! 
home have n 

Moreover, s 


water or orders from 
sitated calls at the port. 
the transfer of the islands from Den: 


to the United States in 1917, the HJ 
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nerican Line has established its 


is at Curacao; 
fore the war monthly accommo 


and St. Thomas, 
sixteen of the German ships at its 
has lost not only the trade they 

but the employment they fur- 
to a thousand stevedores in load 

and eargo. Although there has 
o serious decline since the United 
s obtained control, the shipping is 
most entirely connected with bunk 


0 


and has comparatively little effect 

local business and employment in 
» Virgin Islands. 

o other industries associated with 
slands are lumbering and the manu- 
of bay rum. Mahogany 
vhich supplied material that may still be 

ind throughout the islands in the rich 


ture trees 


brown tables, four-poster beds and mas 
to 


desks, would indeed be an asset 
the islander and the lover of beau- 
tiful furniture in the United States. 
Some believe that valuable stands of such 
timber could be raised, but actual tests 
vy a government that 
physical limitations, particularly drouth 


1 } Even should 


il 


sive 


ti 


forester show 


ind hurricanes, are great. 
trees he crown successfully, the limited 
ot 


successful 


market and lack shipping facilities 


would 


with 


prevent competition 
more favored The 
wreage necessary and the length of time 


areas. large 


involved in growing a tree crop make 
private land-owners unwilling to coop- 
erate in reforestation. The bay rum in- 
dustry, in which the bay oil of St. John 
and the aleohol by-product of St. Croix 
sugar meet at St. Thomas for manufac- 
ture, has increased from 10,000 gallons in 
1910 to 138,000 gallons in 1931, and is 
me of the important industries, yet it 
provides employment for only seventeen 
workers. 
Fishing, to which some people have 
turned for lack of other occupation, is 
similarly destined to a small future. Al- 
gh surrounding banks abound with 
types suitable for canning are pres- 
n insufficient quantities for export. 
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The 
try, shipping and 
oft 
manutacture 


limitations 
fis] parall 
raw materials 


Witl no 


timber, there is 


by a lack basie 


al, petroleun 
water power, iron or 
tle possibility for industrial development 
The Virgin Islands do have a supply 
be 


smnall-s 


labor, inefficient the it may 


there 


activity 


} 
ugh 


eCXISTS a 


In textile I n re LOVs 


basketry. 


icwKkers 1d f the Vin 


muc! 


Although the bi 


Islands definitely limits reve 


il 


nue, they serve well aS a tunne 














TREE BENT BY THE WIND 


REF 


IS A GOOD 


which federal inds may be poured 


Since the purchase by the United States 


the nation has contributed funds amount 
ing to several hundred thousand doll 
each year for their upkeep 

The ol 


small islands of 132 square miles, an 


cost governing these 


only one-eighth as large as an average 
sized county in Texas and containing 
population but one-tenth as 
Massachusetts, 


ee 
There 


] . 
large 


IS entirely 1 


cester. 
rovernor, 


high. is a 


as Wor 


are 


ars 


three 


a 


) 


heutenant- 
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vovernor, finance commissioner, Commis- 
sioner of public works and a commis- 
sioner of industry. There are colonial 
councils and judges, various boards and 
a whole retinue of governing officials, all 
for the 22,012 
Surely economies in government could be 
effected 


possible for one governor and a gover- 


government of 


people. 


kor example, would it be im- 
nor’s staff to perform the duties of that 
oftice for both Puerto Rico and the Vir- 
gin Islands and thus dispense with sev- 
federal > Of 
course the tropics are not conducive to 


eral thousands of outlay 


mental effort on 


the part of the white race, but it is doubt- 


excessive physical or 


ful that the added duties coincident upon 
such a change would injure the health of 
the governor of the two possessions. 

But the fight 
for an exaggerated sense of in 


Virgins would such a 
change; 
dividualism is a characteristic aspect of 
the life here as well as on most islands in 
the Antilles. Dr. Whitbeck, of 
the University of Wisconsin, the 
Antillean Great 
Britain to illustrate this point. ‘*‘ Again 
efforts made to 
group the islands, reduce the number of 
units and thus 
reduce the number of major officials and 


Lesser 
uses 


Lesser possessions ot 


and again have been 


separate governmental 
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high cost of 


the 
best that the mother country h:; 


vovernment 


the 
waters 


able to do is to restrict 


colonial units in these 


colonial governments each havine 
from England. 


ernor out 


entire area of three of these units 


sent 
hundred miles 
midwestern 
United States. 


these small colonies is expected t 


fourteen square 


average counties 


The governor of 


‘Sir’ and usually a leutenant co 
colonel. He lives in a spacious n 


surrounded by servants, is treate: 
more respect than a governor of 
pire State, and is paid a salary 
thousand thousand d 
year. ... It 
the 


single dominion of 


to twenty 
has been relatively 


unite provinces of Canada 

continental si 
the island peoples of the British A 
refuse to be united It is a case 
sular psychology gone mad, yet whi 
proposal to unite these subunits o1 
is made it meets with determine 
Each island’s slogan se: 
be ‘Whom God hath put asunder | 
Attempts at 
ing the government of Puerto Ric 
that of the Virgin 


the same slogan. 


position. 
man join together.’ ”’ 


Islands would 














LIGHTERING PASSENGERS AT CHRISTIANSTED, ST. CROIX 


A SHALLOW HARBOR, REACHED BY A NARROW 


WINDING CHANNEL, HANDICAPS SHIPPING IN ST. ' 
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LOOKING DOWN ON ST. THOMAS HARBOR 
FROM THE HILLS BACK OF THE TOWN 
Ss [THOMAS HAS ONE OF TI! BI HARBORS IN 

{ ARIBBEAN. 11 DEEP, LARG ND ALMOST 


COMPLET 


In the opinion of many, a navy rule the islands. Ni 
for this Caribbean base would be a good fighting disease 
solution of the problem and save consid- than in the temperate 
erable federal outlay. Some feel that volves no insignificant expendit 
the navy did a good job for the decade or Education and welfare costs ; 
more that they were in control. They means small. One of the m 
improved the roads, effectively controlled problems with which these 
diseases and ruled with an adequate if are concerned 
stern justice. Moreover, under navy ganized cond 
rule expenses can rightfully be charged — relations are 
to the department as well as to the Vir- so common—60 y 
gin Islands. It would be unnecessary to born—that for m 
enlarge the personnel, and salary ex ple no family lift 
pense goes on wherever they are sta welfare organizatio 
tioned. remedy the 
The control of tropical diseases, pri **Obeah’” or 
marily malaria, has taken a share of another problem 
leral subsidy. To lessen such hazards the last few mont 
ustified not only from a humanitarian brought to court 
ndpoint, but also because better condi- Evidence in 
s of health will increase the efficiency nary sized egg 


the workers and attract tourists to with two nails forming 
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through the vegetable and inside a paper 
with the name of a victim written upside 
down. The plant was tied with twine.’’ 
The judge fined the woman, but sus- 
pended sentence during good behavior. 
Although most of the natives belong to 
Protestant and Catholic churches, 
‘‘Obeah’’ doctors still find believers 


among the superstitious Blacks. Uncle 














NATIVE WOMAN WITH SLIGHT CASE OF 
ELEPHANTIASIS 

THIS DISEASE, WHICH CAUSES ENLARGEMENT OF 

THE FEET AND LEGS, IS SAID TO BE SPREAD BY THE 


MOSQUITO, Culer fatigans. 


Sam has made progress in education dur- 
ing the eighteen years of ownership and 
in 1930 had reduced the illiteracy from 
24.9 per cent., the figure at the end of 
the Danish régime, to 16.1 per cent. But 
much improvement is needed and money 
will be necessary to effect such a 


change. 





Again money is being spent 01 
stead plan, whereby the surplu 
of the declining cane and shipping 
tries is given an opportunity to p 
small acreages and homes on lo) 
payments. This venture may 
cood investment socially, if not 
ically. It should bring about the 
of more provision crops, cut do 
ports of several commodities whi 
be produced at home, and may 
solution to many problems that 
ficult to solve in a land where m 
ture crowds out sustenance agricu 

The biggest project of the New D 
the Virgin Islands is the investn 
one million dollars of PWA fm 
the Virgin Islands Company. T! 
poration is to grow cane, disti 
and enter any other business that 
promising. The government seems 
ing to risk money on ventures that 
vate capital is unwilling to back. Att 
writing not more than $25,000 of pr 
funds has gone into the islands sin 
United States took possession. KY 
money has also gone into a new hot 
St. Thomas to attract tourist 
While there are certain handicaps 
tourist business, probably pron 
money spent in that direction is less 
a gamble than that devoted to 
schemes. The scenery is most beaut 
It has already attracted one New 
millionaire whose luxurious villa is | 
astride the mountain back-bone 
Thomas where he ean look across 
island-studded sea to Puerto Rico o1 
west, St. Croix on the south and 
dreds of smaller islands to the east 
castles of Blue Beard and Black B 
pirates who used the islands as a re! 
vous while pursuing their advent 
trade in the Caribbean, are still in 
condition and should attract people 
ested in the romance surrounding 
lowers of the black flag. And last 
not least, the black women and men 
with baskets on their heads coal the 
sels, provide a sight not soon to b 
gotten. 
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specific instances of government south coast of 
tures could be cited, but these are is located near the 
to prove that the islands serve Antillean are, offers possibilities 

is a funnel for federal outlay than naval base acclaimed by military experts 

as a source of federal revenue. since the United States first became in 

er, the major portion of the popu-__ terested in the Caribbean. Besides pos 

are not likely to object strenuously sessing one of the few good harbors in 

he money they can get. It may be the West Indies, St. Thomas’ structure, 
ibered that 91 per cent. of the peo- with its central ridge one thousand 

» colored. Less than a century ago fifteen hundred feet high, is especially 

slavery existed, and economic slavery fitted for the emplacement of fortifica 

is been present within a much shorter tions commanding both shores of the 

eriod of time. Add to this the fact harbor at the same time and making any 








—— rey v 
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STORE IN ST. CROIX WHERE ALEXANDER HAMILTON WORKED 
BESIDES THE CHARM OF THEIR NATURAL SCENERY, THE VIRGIN ISLANDS POSSESS MANY A 


OF HISTORICAL INTEREST 


that these are tropical islands, and there enemy approach difficult Moreover 
will be little difficulty in understanding’ while near the other islands, St. Thomas 
the “‘give me’’ philosophy of the people. is practically in the open ocean and per 
At this point the writer will ‘‘rest his mits entrance and egress of a fleet witl 
ease’’ of the Virgin Islands’ economic little chance of observation. Hence wit) 
balance sheet and study briefly their these advantages it is no wonder that 
military statement of profit and loss. Admiral Porter, of Civil War fame 
War was the spur which encouraged called St. Thomas ‘‘the keystone to the 
purchase of the Virgin Islands in arch of the West Indies,’’ and Major 
and all previous attempts to buy Glassford, of the Signal Corps,-said that 

hem have been associated with their St. Thomas might be converted 

tegic value in time of conflict. A second Gibraltar 


p, Spacious, protected harbor on the Our first serious attempt to pure 
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the Virgin Islands came after the close 
of the Civil War. During that struggle 
the North needed a naval station in the 
Caribbean Both British and Freneh 
harbors had been hospitable to Confed- 
erate cruisers and blockade runners, but 
Federal warships found it hard to obtain 
coal and shelter from storms With St. 
Thomas harbor as a base for coaling, 
supplies, repairs and shelter it seems 
likely that the United States could have 
rounded up privateers, blockade run- 
ners and contraband traders in half the 
time and with half the trouble 

The purchase negotiations failed at 
this time, and certain phenomena which 
have always been economic handicaps to 
the islands exerted no small influence on 
the outcome On November 18, 1867, 
while a commission from the United 
States were visiting the Virgins in the 
interest of the purchase, there occurred 
several severe earthquake shocks which 
not only caused damage to life and prop- 
erty but also motivated a tidal wave 
severe enough to throw the Monongahela, 
the American Commission ship, high and 
dry on the shore of St. Croix This 
event, coming after the terrible hurricane 
of October 29, gave active opponents to 
the purchase a chanee to sneer at the 
attempt to buy a region of earthquakes, 
hurricanes and tidal waves. Moreover, 
several newspapers championed the op- 
position cause, and influenced public sen- 
timent in the United States against the 
deal. In the Virgin Islands antagonism 
to the sale also appeared, for many 
ignorant natives believed that the earth- 
quake showed the displeasure of Heaven 


at the contemplated change 
elgnty. 

In 1902, only a few vears aft: 
with Spain, the United States 
other determined effort to 
islands. Just as at the close of 
War a feeling developed that t! 
possessions provided definite 
advantages, the lack of whic} 
all too keenly in the recent ( 
trouble. Authorities argued tf 
St. Thomas harbor in United 
hands Cervera might have bee 
from the Caribbean, Puerto R 
have fallen into American conti 
easily, the expense of hasty | 
fense need not have been incur 
the loss of life and money [ik 
have been reduced considerab 
again the American-Danish neg: 
failed, this time, however, throug 
ish Opp sition possibly brought ; 
German intrigue. 

Finally the purchase was effe: 
1917. This time champions 
United States’ ownership suggest 
the Germans might secure the 
Islands for a submarine base; a) 
a position so close to our shores 
water craft might easily damage o 
merece significantly 

Was the purchase of the 
Islands a sound investment from 


tary standpoint? The preceding dis 


sion affords some basis for that 
Forgetting their economic shorte 
may be justified by recalling the 
vantages as an outer guardian 
Panama Canal and as an ideal sit: 
naval station in the Caribbean 
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By GEORGE M. WRIGHT 


F, WILDLIFE DIVISION, NATIONA PARK SERVICE, 


President of the United States 
ted 1934 as ‘‘National Parks were 
But to thousands of big game - stock. 
s, every year is national parks over a pert 
r in the parks they find a per- proved the herd in 
holiday from the warfare that now it Is maintal 
ankind wages against them head, the 
I) Ameriea, north ot Mexico, big capacity of the 
rame means buffalo—or bison, as they able testimonia 
iid properly be called—elk, moose, the buffalo keepe 
ribou and deer, mountain sheep or them and _ feed 
ehorn, mountain goats which are not Ranch through 
ats at all but really antelope, antelope hey ¢ no 
‘+h are not antelope but a rare form Just 
euliar to the New World, and cougars, bison seemed 
volves and bears. One of these, the safely past danger 


\laskan brown bear. is the largest car- breaks of the dread d 


nivorous animal in the modern world. septicemia, resulte 


A hundred years ago, wild game still fresh anxiety 
abounded from the Atlantie to the Pa- oculated with an espec 

fic in numbers that totaled millions. vaccine, and now hemorrhagic 
In a century’s time, this vast game field is no longer a major menace 
vanished like a continent sinking into of Yellowstone 

e ocean, and there remain only small Although the high country of 
slands of game where once it stretched stone, where bands of hundreds 
‘ontinuous and flourishing. The best of laze away the summer, furnishes ¢ 
hese island retreats, where big game _ buffalo show of the parks, sma 
animals have been spared from the de- herds may be seen at Platt an 
structive waves of market hunting, sport Cave and Colorado Monument 
shooting, lumbering, and agriculture, is a project now on foot to reest: 
are the national parks. the east side of Glacier 

The story of the American bison is a’ which will belong to the Indians 
tradition of our national life. By 1902 Blackfeet Reservation, but 
the only wild buffalo remaining in this summer under the wate! 

ntry were in the hidden fastnesses of — Indian riders 

Yellowstone. and they numbered Visitors are safe in buffalo 

nit twenty. Theodore Roosevelt, who for it is not this wvrass-eatl 
has stood forth as the great conservation shaggy and powerful as he appe: 
President until this very day, when an- man, who has furnished the el 

er of the same name threatens that menace in the story of the Amer 
distinetion, asked Congress to provide’ bison. It is only the old bulls, licked 
r the reestablishment of a bison herd of the herd by their younger rivals 

14] 
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grown cranky in the isolation of their 


old age, which it is sometimes just as 
well not to cross. 

The story of the bison is far too long 
to be attempted here, and we may leave 
it at what we confidently trust may be 
But many other inter- 


around. 


a happy ending. 
crowd 


animal faces 


esting 


There are those strange parti colored 


and the 
Though 


like 


sage- 
their 


those of 


deserts 


antelope of the 
brush mountain slopes. 
bony 


have a core 
| 


sheep and cattie, 


horns 
they have a side prong, 
and the outer sheath is shed annually 
The 
swiftness of the pronghorn antelope is a 
well-merited tradition. Their 
which is their undoing where 


like the antlers of the deer tribe. 


insatiate 
curiosity, 
they are hunted, brings them no harm in 
the parks and frequently helps the visi 
tor to a near view of them. 

There nearly hundred 
pronghorn on the northern game range 
Although this area can 
within 


are seven 
of Yellowstone. 
hardly be considered as being 
their optimum range, and in spite of the 
fact that the hard winters crowd them 
down to the vicinity of Gardiner where 
they must compete with thousands of elk 
for sustenance on that depleted winter 
still they hold their own and 
prosper. A recent addition to 
Yellowstone Park below Gardiner will 
benefit the pronghorn perhaps more than 


range 
even 


any other species concerned. 

The life of these Yellowstone antelope 
contrasts sharply with the life of those 
native to the arid region of Petrified 
Forest National Monument in Arizona. 
There the President’s recovery program 
plans to develop water catchments and is 


already providing a fence to exclude 
domestic stock and, thereby, to improve 
the monument’s range conditions for the 
range—the 


rightful utilizers of its 
pronghorn which roam the hot 
wastes of Petrified Forest. 

In still sharper contrast is the life of 
the small antelope band kept at the hot 


dry 
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Indian Gardens far down 

walls of the Grand Canyon. 1 
numbering some twenty-five, 
artificially 
there until 


be procured and made 1 


maintained and 


such time as suital 
may 
them in Grand Canyon Nation 
ment, where once again they 
safely allowed to forage for 
in the freedom and beauty of 
mal wild state. 
mountain 


True antelopes 


mountain goats. For their we 


National 


cerned. 


Park Service need not 
When 
hardy veterans of the tumbled 


winter com 


not forsake the parks for da 
country outside. They have no 
seek the more abundant forage 

altitudes, for herbag: 
found 
have stripped the snow from t! 

slopes of the high eountry whi 

inhabit. With their short straight 
horns, bearded faces and shaggy 
they 
pinnacles 


succulent 


ways to be where strong 


uniforms, stand sentinel] 
rock like 
Arctic-Alpine zone. 
They are plentiful in Mount R 
where their number, estimated 
believed to be incr 


policemen 


hundred, is 
In Glacier they are even more abu 
No visitor to that park need leav: 
out having seen one of their numb 
the new high road across Logan Pass 
the mountain chalets built in the 
of the mountain goats’ home ter 
bring the visitor within such close 1 
of his wary hosts that, even from | 
he may often watch them on the 
that have been their hazardous hon 
centuries. 

Another dweller in the high pla 
the mountain Unfortu: 
however, far too little is known of 
ways and of the causes which ha‘ 
and seem still to be leading, to a g 
decrease in their numbers. Indee 
of our chief wildlife problems to 


sheep. 
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DALL SHEEP IN MOUNT McKINLEY NATIONAL PARK 
SHEEP, WITH THEIR WHITE COATS AND SLENDER OUTWARD-~( 


i;ED FASTNESSES OF Mo 


AMERICAN BISON IN YELLOWSTONE NATIONAL PARK 
IT IS NOT THIS GRASS-EATING BOVINE, SHAGGY AND POWERFUL AS 


FURNISHED THE ELEMENT OF MENACE IN THE STORY OF 
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the attempt to discover what may be 
done to improve their condition 

Mount MeKinley is the home of the 
Dall sheep with the white coats and 
slender outward-curving horns. From a 
distance they look like so many white 
sheets spread out to dry on the fresh 
green grass. Recently a low ebb in the 
evelical variations of abundance was 
reached by the Dall sheep of Mount 
McKinley, where their estimated num 
bers fell to a third of the 1929 level. 
Though such cycles of abundance are in 
themselves a natural phenomenon caused 
in part by bad weather and the depreda- 
tions of wolves and coyotes, yet man has 
added so many more hazards that the 
time may come when recovery is impos 
sible. Increased protection for the sheep 
outside the park and a limited control of 
their natural enemies within the park 
are the only present means of stemming 
this dangerous ebb, and latest reports of 
what is believed to be a slight increase 
may indicate that the tide is already 
turning. 

The tan-colored Rocky Mountain big 
horn are found in Glacier, Yellowstone, 
Rocky Mountain and Grand Teton. In 
these parks, too, the sheep seem to be 





AMERICAN PRONGHORN 
THEIR INSATIATE CURIOSITY BRINGS THEM NO 
HARM IN THE PARKS. 


slowly declining in number, 
cope with the many factors | 
their welfare. Some of these | 
tors which we can already diag 
their apparently low resistance 
ease, range competition with e 
Yellowstone) or with domestie s 
in Rocky Mountain), coyote 
tions and even, it is suspected, p 
Careful study and zealous care 
sary if we are to save the Rock: 
tain bighorn from all these hazar 

Very little is known concern 
sheep of Grand Canyon. Thes 
out desert bighorns, with their \ 
sive, tightly curled horns, liv: 
canyon below the rim, and, in thy 
tically impenetrable habitat, 
seldom seen. It may be assum: 
ever, that the recent removal 
thousand feral burros may react 
ably upon their food supply a 
quently upon them. 

The various members of the cd: 
ily are the bright spirits of th: 
forests. The tall dark stranger w 
broad, palmed antlers, wi 
through the willow thickets 
Teton and Yellowstone in whit 
inged feet, is that giant deer, the 
moose. Since they are hardy and 
migrate in herds to the lowlands 
ter, they find ideal protection in t 
country of the parks. Nearly eve. 
they may be seen along the ma 
between Norris and Mammot 
Springs, in Yellowstone’s Willow 
One day last summer a moose cov 
her calf stood feeding in the Y 
stone River, their demeanor as pla 
the dark green water that sm 
swirled around their legs, while fro 
banks there arose a din of excited ¢ 
mations and camera shutters. 

Glacier, too, has its American n 
some one hundred and fifty of t! 
perhaps more, for they have latel) 
seen there in valleys hitherto 
quented by them. 
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y member of the resident fauna 

MeKinley is the Alaska moose, 

vest and blackest of the moose 

is only since 1926 that they 

en more than casual summer visi 

the park, but the recent inclusion 

s of lower altitude within park 

ries, together with the cumulatin 

s of protection, and possibly perse 
outside the park, may have 

adopt this high refuge where 

conditions are otherwise less 

rable. 

bou are the deer of the north, 

d animals seen drifting like wraiths 
ss the tundra twilight The 
sgue, uneven antlers are worn by 


emales as well as by the bulls, and in 








they are anomalous in the deer 
rid. A hard battle is being waged to SHIRAS MOOSI 
the fine large barren-ground 
bou of Mount McKinley Park from 
ssing with the dwarfish but aggres 


reindeer imported from the Old 
cold and hunger 


: ; ; death among them 
Because it has had so mueh publicity, ail 
. : but this end is a mere 
mention of elk usually conjures a ; ; 
Mies . tic cattle have s 
ture of famed Jackson’s Hole south 
nae ‘ : : lands of forage and there is not 
Yellowstone Park. But there is also = 
enough for a The government ma 
arge herd of more than ten thousand 
we : tains winter feed grounds, but elk 
k that mingles with the southern herd 
, human beings, are not improve 
summer but goes down on the north 
; , an . being pauperizes 
ide of the park to winter. Then there |, r : 
: » . , the elK herds 1s 
are the smaller herds of Glacier and F 
— = . . ter range Tor them 
Rocky Mountain, reintrodueed from D SO 
— eer, including 
Yellowstone stock, as were many other uM mira 
: . . Mountain mule deer 
herds of elk now found on the national hi nner 
W -taile eer with ji 
rests and elsewhere outside the parks ute-tailed d ; " . 
system. plume, are well represented in the 
. ; : ‘ “2 . Glacier j hle for ] ine larce , 
Summer is lavish in its gifts to the elk ‘lacier is notable for having large num 


ey are well protected in the interior bers of both Vpes, and Yosemite IS 


the parks and the grasses are lush famed as the Eden-like garden where 


There they drop their calves, which are deer and men live side by side as neigh 


soon running gaily beside their mothers. bors and friends. In fact, the ability of 
When chilly nights change summer to deer to adapt themselves to j 
gaudy autumn, the fat sleek bulls bugle dence with man—together wit 
1 every hillside and make ardent special protect hey have had in the 
Then one morning the ground is past through control and often even 
and winter with its weakening elimination of their natural enemies 
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has in some instances created a problem 
of adjustment of numbers to range ear- 
capacity. The National Park 
the United States Forest 


Service favor the policy of 


rying 
Serv ice and 


managing 
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AMERICAN WAPITI 


WELL PROTECTED IN THE PARKS. 


GRIZZLY BEAR 
NO ONE WHO HAS EVER SEEN THIS MAGNIFICENT 
BEAST AT OLD FAITHFUL OR CANYON CAN ABIDE 
THE THOUGHT THAT HE SHOULD EVER DISAPPEAR 
FROM THE FACE OF THE EARTH. 
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the Kaibab deer herd to permit 
ual inerease as the range is bri 
to normal productivity; and 

and constant study is made of b 
numbers and range conditions 1 
the 
deer 


] 


the South 
holes for 


Rim of Grand | 


water are be 

structed, and about sixty squar 

range have been fenced to excl 

Further game range studies by 
of fenced and unfenced quadra 
checkplots have been proposed fon 
ite, Sequoia, Zion and Mesa Ve 
such quadrates have already b 
structed in Roeky Mountain and 
stone. 

are seldom 
that they 
interest to the mountain trip. B 


Cougars seen, 


knowledge are preset! 
they are a valuable part of the vw 
nature’s plan. It is the 
natural enemy, the 
made the deer that 


which we so much admire. In 


presence 
cougar, WI 
swift alert 

all native species receive protect 
that nature’s balance may to the g 
possible extent be preserved. Ey 
wolf is given consideration, but 

tunately it has already disappear 
all the parks of the | 
States proper. The 
wolves of Mount MeKinley, whic! 


feet 


national 
handsome 
and 


a length of seven mor 


special protection, for the wolf, 
friend 


cougar, has hardly a 
headed for extinetion. 
Lastly come the bears, the c¢ 
the animal world, the 
reputation. Black bears 


timacies, but the wise visitor wil 


low 
by 


bears of 
encouray 


the advice of park officials and rem: 
that it 
friendly advances of the cheerfu 


is always better to meet 


bear a good deal less than half way 
The grizzly bear is an animal 
other Lord of a 
lands he roams and the most power 
the big animals is King Grizzly, alt 
to-day his park domain is limit 
Mount McKinley, Glacier and Y: 


temperament. 
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No one who has ever seen this come 


ent beast visiting the feed plat Service t 
Old Faithful or Canyon can our 
ie thought that he should ever Old 


ar from the face of the earth 


ing 
ately, the grizzly seems to be i fought side 
¢ in the parks, even though his elk against 
rs are declining elsewhere ing, 
s is the roster of big game animals ent that tl 
parks. There are, of course, be 
s these large animals many others of 
ss size but equal interest, including the 
beaver, otter, marten, wolverine, t] 
ver and a host of others. These, too, adventure 
refuge in the national parks, for the _ tionist, 


ney value of their fur, or their inter- They a 


rence with man’s agricultural pursuits, of a lost 
s made many of them as much in need is weary 
protection as the larger targets, the by a tast 
¢ game. a glimpse 


PSS 


Conservation-minded citizens have wildern 





THE DEVELOPMENT OF DYNAMIC EXHIB 
IN BIOLOGY 


B 


OLOGICAITI } 


Dr. JAY F 


N 


y 


OR HIBITS, A CI 


OF B 


VERSI' 


Now that A Century of Progress Inter 
national Exposition has become history it 
would seem that a fitting time has arrived 
at which to consider some of the problems 
encountered during the development of 
yf 
comings as well as the benefits which we 
to 


biological 


its exhibits, to weigh the short- 


some 


reasonably expect accrue trom 


The 


Science 


may 
exhibits 
the 


these exhibits 

of the Hall of 
major theme of this discussion, although 
to 


will form 


it will mention ex- 


hibits displaved elsewhere in that build 


prove necessary 
ing, because of their biological nature. 
A Century of Progress was conceived 
of 
strueted and opened to the public in a 


In a time prosperity, but was con- 


(‘ons quent 
be borne 


of the 
When science was 


time of severe depression. 


budget reductions should in 


mind during consideration com- 


ments which follow 
selected as the theme for the exposition, 
the National Research Council was asked 
to cooperate in the preparation of a plan 
to be 
A special committee 


covering the displays that were 


made in science. 
This committee in turn 


with the 


Was appointed. 
selected subcommittees to deal 
appropriate fields of science. 
In biology . Subcommittees prepared ex- 
cellent reports in anatomy, bacteriology, 
biology, botany, entomology and physiol- 
The of 
were available when the permanent staff 


ogy. reports these committees 
was brought in by the exposition man- 
to the 


The seope of these reports was stagger- 


agement create actual exhibits. 


It has been conservatively estimated 
would 


ing. 
that ten million 
have covered the expense that would have 
the exhibits 


dollars not 


been involved had which 


were suggested been carried through to 


. W. PEARSON 


rURY OF PROGRESS; PROFESSOR OF OOLs« 


Y OF MIAMI 


completion. The exposition had 
exactly what it requested, name 
exhibits nee 


scription of the 


present a century *s progress 
regardless of cost 
the manag 


Instructions from 


the scientific staff were in the mair 
end to the point. Exhibits acqu 
to tell a story, were to fit into the 
ments of space and budget, wer 
low the spirit of the National Ii 
Council reports, and, finally, w 
possible, were to be dynamic 
This brief 
major problems which faced the 


What exhibits should he lea, 


exhibit 


review leads then 
cist. 


What 


should he build a dynamie exhibit 


was a dynamic 
first question was answered by 
for all visited the 
clence. It be 
from time to time throughout this 


commented 


sition who 


S will 
The second question must nov 
swered, while the third question 
answered a little later. 

We generally think of turning 
and bubbling liquids when the 
‘*dyvnamie exhibits’’ are mentioned 
Hall of Science, in fact the entire e 
of them. They 

which every e 
strove, with the earnest belief that 
represented the height of exhibit 


tion, was full we 


ideals toward x 


lenee. The value of this type of ey 


for biology was recognized by thi 
Research Council committees 
Motion 
the most powerful magnet in attra 
Motion, in : 


tional 


by the exposition staff. : 
the attention of man. 
damentally interesting subject, w 
tract and hold attention. But 
eal motion in an exhibit is hard to « 
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Exact Locations of 


Shouinc 
INHERITABLE CHARAs 


Within a Diacrammatic Ecc Cell 


~~ . * 
C) = 


“ 
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7 
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(ov a 
= 43 
Be 
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CO 
CHROMOSOML MAP 
VINEGAR FLY 


CHROMOSOME MAP OF DROSOPHILA 
ARDSTI« 
ED ON 


FACTORS AND \ 


exhibit is to tell a story and, fur 
rmore, it is very expensive. Motion, 
light, plus pictures, plus sound i 
form of a speaking record, plus gro 
leness In construction, plus also 
to sit down, proved capable of at 
ng and holding many people for 
lerable time in the anatomical 
ological exhibit of food chemistry 
ling the biological section. But 


me display Cost Mans thousands of antern 
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LIVING COLONY OF BEES IN 
ROTATING HIVE 


CONSTANTLY 


THIS HIVE TURNED THROUGHOUT 


THE FIVE MONTHS OF THI 1933 EXPOSITION. 


BEES WERE FREI rO ENTER AND LEAVE BY 


THI 


rHE CHUTI ONNECTED WITH A HOLI IN THI 


OF THI BUILDING. 


onstrator offered other possibilities for 
dynamic exhibits. 

But the had 
another type of dynamic exhibit which 


biologist available still 


available to others. This type 
the use of 
Man’s 


these creatures is fundamental, certainly 


was not 


of exhibit involved living 


plants and animals. interest in 


MONTHLY 
next to his interest in his ow 
He first 
fought 
itself. 
animals, 


lived with and fed 
other living things for 


Then he 


working 


learned to don 
some and 
others for pets. An exhibit of 
alone or of animals performing is 
Witness our flea 


our rod 


well attended. 
our five-ring circuses, 
races, our stock shows and our z 
gvardens ! 

Museums of Natural History 
begun to capitalize uy 
They 
entirely appropriate as features 


the Hall of 


guinea pigs displayed in 


recently 
plays of living animals. 
section of Science 

lighte 
with sloping mirror-lined tops p 
demonstrations of the method of 
tance of coat factors and eye 
the genetics exhibit and always 
children. 
revolving glass-windowed hive (1 


A living colony of be 


proved entirely practicable, requ 


attention and demonstrated socia 
that 


manner could not hay 


Living 


in a 


excelled. tobacco plar 
scended from x-rayed pollen and 
were kept in bloom throughout 193 
demonstrated modern work in 
Living plants were used in bota: 
living rats in the vitamin display 


our finest and most dramatic dyna 


























FIG. 3. 


LEAF ACTIVITIES 


FROM RIGHT TO LEFT, THE SECOND EXHIBIT ILLUSTRATED FREE DIFFUSION OF GASES INTO AN 


OF THE LEAF, AND THE GASES WERE REPRESENTED BY DIFFERENTLY COLORED PITH BALLS, DRIV! 


COMPRESSED AIR. 


TO ILLUSTRATE THE MOVEMENT OF VARIOUS SUBSTANCES INTO AND OUT OF THE 


TIME 


THE THIRD EXHIBIT MADE USE OF MOVING STREAMS OF CIRCULAR LIGHT 


LEAF IN TH 


AND AT NIGHT TIME. 
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sa battery of projections of liv 
ro-organisms displayed as the 
varium. This exhibit was un 
y the most popular and instrue 
in the Hall of Science and is to 
ntained in one of our museums. 
els. no fire, no dramatic¢s save a 
presentation of living organisms 
easional oral explanations! 
Motion pictures may be considered the 
sort of the hard-pressed exhibitor 
They have already taken their place in 
iseums, automobile shows and other 
trade shows, store windows and similar 
laces where a story must be told with 
‘tion, detail and clarity. Many films 
perated continuously in the Hall of 
Science, yet few were to be found in 
logy. Like all good things, this 


vethod of demonstration palls upon a 


t-weary public, which refuses to stand 

r a minute or two minutes to watch 
films when they are accustomed to see 
hem while sitting down. Furthermore, 
he production of original and effective 

ms is an expensive matter, and a stalled 
rojector is a thing of danger, even with 

afety film. Time and again when a 
method of mechanization or dramatiza 
tion seemed impossible of solution the 
time-worn suggestion was heard, ‘‘make 
a movie of it.’ One excellent film was 
projected continuously, showing yeast 
ells apparently growing and budding 
n a fluid medium. The image was 
thrown into a pan of water and reflected 
nto the view of the visitor. This film 
ind method of display was unique in the 
entire exposition. 

One ean not pass by an analysis of 
dynamie exhibits without mentioning one 
characteristic possessed by certain ex- 
hibits in biology which placed them in 
the dynamic category, though they had 
no motion. This quality is human in- 

In general it might be said that hu- 

interest is possessed by any subject 
‘+h concerns the observer intimately 





























LEAF CELL MECHA 
NISM 
SMA 
THROUGH THI 
IN DIFFERENT 
HIBIT SHOWIN 
NOTICE THE FLEXIBLE SHAF 
ENDS BY THE MO’ MECHANISMS 
THIS HAD TO BEI 


THEY 
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or which has come forcibly into his ex A Century of Progress taught 

perience. It may include revelations ing showmen, in several instanc 
concerning his own growth and develop Another feature in biology p 
ment or anatomy, if these subjects are no dynamic characteristic save 
presented in a way that is not grue- interest was the combination dis 


some. <A series of human embryos rang-  Piccard’s second gondola and Bi 


ing from five weeks up to nine months Barton’s bathysphere. The pu 


of age proved the best remembered and read of these unique pieces of ap 
most sought after display in the Hall of and rightly expected to find the 
Science Only the Microvivarium drew Hall of Science The fact that tl 
larger crowds, while the Transparent brought in by biology, as demonst 
Man of Medicine should certainly rank of new methods evolved by man t 
third. The interesting feature concern him to explore regions in which 











FIG. 5. ROTATING MICROSCOPE MECHANISM 
WORKING EXHIBI rURNED OUT B UR SHOP. THE I 
MICROSCOPE CAME INTO PLACI STANDARD MICROSCOPES 


EXHIBIT 


ing the crowds which visited the human omy and physiology would not 
embryos was the lack of official adverti him to survive without them, d 
ing and advance publicity accorded this . keep them from being excellent ey 
display. The Transparent Man was fea- for either physics or chemistry 
tured from coast to coast in pre-fair ad had human interest and were 
vertising. The Microvivarium received namic and of interest to visitors 
its published publicity after the fair was The crowning dynamic exhibit s 
well under way. The human embryos’ have been one where an attenda 
were advertised by word of mouth among present or perhaps a techniciar 
fair visitors. A really good exhibit re- work. It seemed that precone 
quires no blare of trumpets. That much along this line were at fault. Thes 
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| not draw as our scientific staff of NScienc 

that they would Perhaps the OMISSION 

tion lay in the constant sales certain vital 
hich the visitors encountered in fundamental! 
laces in the exposition where — to find in bi 
nts were placed. The visitors sciences. They 
to build up an unpleasant asso Many did not 
which held where attendants Many were 
he found inside booths or behind 
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ANIMAL CELL TRANSPARENCY ME‘ 
I MO I I% ] 4 


om 


If the attendant was outside the planned 
it or the rail surrounding the « fitted into 
they did not shy from him ; When one re 
besieged with questi ns recommendat 


iny men of science visiting the Hall 
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time he hoped he 


successful in const) 


? 


vertical tree ty 
feet in height, i 


Gi © * 


mensions, on wil 
models could be 
Nor is he certain 


build a corn leat 


r 
’ 


lv enlarged to pe 
Visitors to enter the s 
and elamber thr 
intercellular Space 


UII) 


colored steam or sn 
presenting the prope 
involved in photos 


§AA4 sree ereeeel 


while slipping up ar 
over translucent ce 
chloroplastids at 
The exhibits show: 
3 and 4 were a st 
that direction, bu 
they proved diffic 
keep in operation | 
sect larva, whose mo 
visitor was to enter, t 
FIG. 7. THE HUMAN SKELETON. THE CENTRAL 
SKELETON IS MECHANIZED 


[HIS CENTRAL SKELETON TURNED ITS HEAD FROM SIDE TO SIDE, 


through the digestiv: 
with normal life pr 
occurring alongsid 
RAISED AND LOWERED THE RIGHT ARM, ROTATED THE LEFT HAND 
AND SHOWED BREATHING MOVEMENTS. and to cma ee sa 
posterior end of the 
over fifty thousand square feet of exhibit insect, will have to await a future 
space, and when one realizes that biology er exposition, not only planned b 
alone had only approximately twelve ecuted in times of prosperity. 
thousand square feet of net space, ex- Exhibits showing actual anima 
panded from an original assignment of mentation in physiology will ne\ 
six thousand, it is more easy to under- seen outside of classes in physio 
stand why many valuable exhibits could college or medical school, while 
not be ineluded. demonstrations of human anaton 
The writer is not yet positive that he dissection must be sought in the s 
could construct a giant cell in whose manner. The latter suggestion was 
nucleus mitosis would take place mechan-_ terialized in the medical section, 
ically, with all cell parts faithfully repre- somewhat different lines, however, 1 
sented. Nor is he quite certain that it presentation of mounted slices of | 
would be possible to construct a tree of bodies, excellently stained and press 
life, made up of winding corridors of dis- The majority of the visitors t! 
plays of all the proper creatures to be them models and marveled at the w 
found along this theoretical tree. He ness of the ‘‘frames’’ that were 
might have difficulty pleasing both those around them. 


requiring a normal tree and those de- Counts were taken at various ex 
manding a diphyletie tree, though for a_ of different types, at different tin 
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or week, to deter- 
opular exhibits in 
and to permit a 

f the relative value 

se different ivpes. 
nie exhibits led all 

s by a wide margin, 
larly where the vis- 
ould do something to 
the exhibit move 

s statement applies to 
exhibits in biology, ex- 
ve of the human em 
s and the Microviva- 
Our studies left no 
estion as to the value 
the dynamic display. 


Charts and models, diora- 





mas and other displays, no 


matter how exquisitely or 





ippealingly constructed or 
how faithfully represented, 
ould not hold the average 


visitor unless some dynam 





quality were present. 
When the entire display THE CIRCULATION OF THE BLOOD 
was static the problem was 7" - , 
different one. When 
ne displays were statie 
others were dynamic, 
showman had to pro- 
for crowds around the dynamic different micro 


ond intervals of 


Che question coneerning methods of hetween slides 


nstructing dynamic displays must now scopes on a ro 
considered. Few of our units were was accomp! 
nstructed from blueprints. Most of focus, once a 
them began as rough pencil sketches by set. The labels changed 
e head of the section, which were then The rotating transpa 
discussed with the chief of the experi- of the cell unit were a 
mental shop. <A few special prints or because of the weight of 
drawings were made to aid in the deter- cies and the size of the sheet 
mination of costs, for all such models had involved. A unique timing 
to be approved financially before work trolled the movement of the 
is undertaken. Each unit made in our cies and the illumination 
shop had to be followed closely as the The mechanized skeleton (Fig 
rk of construction progressed, with the anatomy unit proved irresistibl: 
inges being made as the necessity Visitors through its arm and head 
se. Our first unit to be constructed ments. This display required 


s the rotating microscope exhibit, bone-drilling and assembly by a master 
ch permitted the projection of six craftsman. Most of the visitors failed to 
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watched and studied by the p 





way that a static model can ne 
Thousands of visitors wat 


mechanized stories of the mig! 


the Alaskan salmon and the f1 
eel. In their usual manner, few 
labels, but every visitor unders 
migrations as he watched the 
and the mature fish move in 
directions, to and from the s) 
grounds 

Panels and models proved eff 
cessories to dynamic exhibits as s 
the pollination of a flower (Fig. 1 
the movement of materials in 
Fig. 12), two units in botam 
first of these dynamic units used n 
ical motion and light, while the 
made dynamic only by the moven 
colored water. Botany lends its 
to dramatization with dynamic 
and mueh should be done along 
lines in the future. The exhibits 
activities (Figs. 3 and 4) hav 
been mentioned 

Paintings and groupings of 


and plants of various habitats w 





livened by a great colored wor 


Fie. 13) whose changing lights 





nated various world areas. This 





MAN DIGESTIVE MECHANISM @XIubit can be used in our mus 
clarify the habitat groups and 
monotony of rows of Gases 
animals. Trends in this direct 

rED FOOD ENTERING THE } rH AT TH already be seen. 
*, WHILE VARI LY COLORED DYES REPRESENT Living bees have been kept in mus 
+ DIFFERENT DIGESTI N ED BY THI but the hives have never been s 
motion. Our rotating hive (F 
the visitors a view of all sides ; 
observe the slight breathing movement: wav disturbed the bees. which cont 

of the chest to enter and leave the building a 

Despite the apparent simplicity of the hive in normal manner. They s 
mechanized digestive system (Figs. 9 much honev during the exposition 

and 10), an attempt to simplify a very The erowing twig Fig. 14 

complex process, this unit was rebuilt probably our most elaborate vent 

twice before it could be operated effec the field of dyvnamie, mechanized 


} 


tively as a dynamic exhibit. Water and its. This device was developed 1 


dives had to be adjusted or regulated strate the method of secondary 


daily. This and the other displays, such exhibited by a three-year-old twig 


as the human circulatory system (Fig. basswood or linden, Tilia (Fig. 14, 


8), proved that dynamie exhibits will be and lower left 





DYNAMIC 


riter had felt the need of such a 


om the first time he tried to 


rate to a botany class just how 


vy growth occurs in certain trees 


s, Before attempting to construct 


rking model, he developed a 


model, representing a smali seg 
using cardboard, metal 


The 


Only 


the twig, 
heesecloth and rubber bands 


ie mode] was then hbeevun 

f the thirty-two sections even 

ised were constructed, until their 

had been thoroughly tried out. A 

‘rank was temporarily used for 
power. 

Details of construction and operation 


viven as an indication of some of the 
ems to be encountered if biological 
To be represented by 


phenomena are 


rking models of large size. The reader 
is been spared construction and opera- 
nm details for other exhibits of the 
dynamie type. 

A great 


et in diameter, was mounted vertically 


angle-iron ring, some seven 
rigid and heavy group of up 


\ 
Fig. 14, right). <A 


power motor with special gear reducer, 


a ve! 


five-horse 


mounted securely on the base of 
the 


means of a heavy noiseless chain, a bronze 


the up 


right frame of model, drove, by 


inches in diameter, 
the 
great ring previously mentioned. 


year, some twelve 
center of the 
The 


outer edge of one face of this bronze vear 


mounted exactly in 


bore numerous fine teeth which engaged 


thirty-two small pinions held rigidly 
ivainst the gear. 

Each of these pinions was mounted on 

a spindle, with all spindles radiating 

m the center to the outer edge of the 

ring frame. Each spindle was cut with 

ads of different The 


rity of the thread was considerably 


two pitches. 
r than that placed on the outer sev- 
inches of each spindle. Specially 
and shaped nuts with bronze bush- 
rode these threads, guided by steel 
s that also radiated from the center 


EXHIBITS 


IN BIOLOGY 














REAR VIEW HUMAN 
MECHANISM 


of the frame to the outer 


A thin 


edge 


plate of galvanized 


firmly screwed to each outer slidi 


and these were 
different 


plate could slide 


plates 


levels. so that every 
over the plat 
ing it. 


These plates were made lar; 





DG 


mounted 


ESTIVI 
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that they could be painted with cell detail 


and eould show background 


outer borders, then epidermis, cortex and 
pericycle. Other plates were then cut in 
the shape of elongated flat-irons and were 
mounted at alternate levels on the same 
nuts that bore the large plates first de- 
They however, 


seribed. were, 
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blocked up at each end, with a 


' 
these background pl 


about a half-inch 


FLOWER AND ¢ 


ates 


rom the 


LOWER ORCAN 





ANS MAY BE ABSENT IN CERTA 


on 

=) q 
owe > 
ae ia 


tinge * 
ome 


WHAT oRG 
Senge 
Pi sedtere 


= 


Fomate Carter 


we 
. 
. 


Corum 


WILLOW UZARD'S Tan 


"4 





FIG. 


POLLEN 


11. 


THE BEARING *’ GRAIN 


FLOWER 


** BALI 


rO THE LOWER, THEN SPROUTED, WITH 


THE 
SEED FORMATION. 


WAS REACHED. TRANSPARENCY ON THE I 
STAGES TO SHOW 
GRAIN RETURNED TO THE 
plates were also hand-painted in color to 
show first, second, third and fourth year 
layers of bast or phloem. 
On each of the nuts riding on the finer, 
inner threads of each spindle, a small are 


or curved strip of metal was mounted, 





POLLINATION OF A FLOWER 


MOVED DOWN 


JEPT 
MEANWHILE THE POLLEN TUBE DISAPPEARED AND THI 
ANTHER FROM 





on their covering strip on top of the | : : 
fine steel rod connected the 
blocks of each are and a fine ; 
was fitted on each of these rods 7 4 
as a roller which turned freely 
. | 
the upper and lower curving st 
elevated mentioned. 
surface of When the inner nuts were dra 
These smaller toward the eenter of the moc 
Ls 
y 
\ 
a 


arrae 


OEVEL OPE (HTC Yee sre 


ALONG THE DOTTED LINE FROM 


A LENGTHENING LINE OF LIGHT UNTIL 


THEN LIGHTED AND TURNED THRO 











WHICH IT HAD COME, 

threads of the spindles would pern 
ends of the sixteen upper ares, wit 
rollers, overlapped the ends of t! 
teen lower ares and all formed a p 
circle. When the ares and nuts | 
outward the center | 


away from 
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FIG. 12. STEM CIRCULATION 


WAVES OF DYE MOVED UP AND DOWN IN THE GLASS TUBES OF 
MOVEMENTS OF FLUIDS IN THE PHLOEM AND XYLEM OF 


REVOLVED SLOW 























FIG, 13. 
SMALL LIGHTS, 
ETATION AREAS 
HIBIT. 


MAP OF VEGETATION ARI 
H FENCED OFF 
, WERE REQUIRED 


IT WAS PREPARED IN 


AS 
NDREDS OF INTO REGIONS CORRESPO> 


rO GIVE THE SEQUENCE OF 
SPECIAL TRANSPARENT PAINT, OD 


("ARRARA GLASS. 
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mechanism, they still formed a quite 
regular circle. On these ares or curving 
strips the green cell-detail of the cam- 
bium or growth laver and young xylem 
and phloem were painted. When the 
entire mechanism was collapsed to the 
condition preceding growth, the visitor 


saw only three vears of bast detail, the 
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center, showing the cell-detail 
pith or parenchyma, the prima 
the first, second and the third ) 
of secondary wood or xylem, 
widening circles. Now all was 
for but the fourth vear of w 
this, rectangular strips of can 


the diagonal or bias, were 











FIG. 14. GROW’ 


Upper left: THREE-YEAR-OLD TwiG. Lower left: 


SLIDING PLATES AND CANVASES DESCRIBED IN TH 


EXPANDED TO MAKE ROOM FOR NEW XYLEM OR WO‘ 


IS THE FOURTH RING FROM THE CENTER. Right: 


WERE BEING ASSEMBLED WHEN THIS PHOTOGRAPH 
SPINDLES, THE SLIDING NUTS, THE BASAL PLATES, 
GEAR REDUCER CAN ALL BE SEEN IN THIS VIEW. 


LIGHTING ARRANGEMENTS WAS EVENTUAI 


fourth year sliding under the cambium 
ares. 

Now it was necessary to provide for 
the wood or xylem. A large circular 
plate of thin steel was mounted in the 





TH OF TWIGS 

FOUR-YEAR-OLD TY 

E TEXT, THE ENTIRE OUTER EDGE OF 

1D AND NEW PHLOEM OR BAST. THI 
REAR OF TWIG MECHANISM. THI 
WAS TAKEN. THE CENTRAL BRONZE « 

THE CONTROL MECHANISM AND TI! 

AN ENTIRELY ENCLOSING CASE W 


sLY PREPARED TO HOUSE THE EXHIBIT 


tightly at one end, were pulled ov 


rollers in the cambium segment 
were held at the other or outer « 


small, strong, screen-door springs 


} 


tached near the center of the mech: 
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The cell details of the fourth year of 
wood were painted on these canvases. 

Automatic stops and reversing switches 
were introduced, along with a small tim- 
ing motor which would put the entire 
mechanism into operation, once the visi- 
tor had pressed the starting button. The 
wiring of the model was quite complex. 
A great cireular lighting ring was placed 
around the entire exhibit, so that the twig 
section would be illuminated from all 
parts of the circumference. 

As the visitor approached the exhibit 
he found the lights on and the twig show- 
ing three years’ growth of wood and 
bast (Fig. 14, upper left). He pressed 
the button. The small motor made the 
contact and the large motor then revolved 
the bronze gear. This gear turned the 
pinions and spindles, causing the new 
wood cells to develop apparently from 
the inside of the cambium, while the new 
bast cells appeared from the outer side 
of thecambium. This growth apparently 
forced the epidermis, the cortex, the peri- 
eyele and the first three years of bast to 
stretch outward, until at last four full 
years of bast and wood were visible (Fig. 
14, lower left). Then the lights went 
out, the motor reversed and the twig re- 
turned to the three-year stage, the lights 
coming on at the end. 

This model was excellently constructed. 
Only two spindles were replaced through- 
out the entire five months of 1933. None 
of the canvases were replaced, though a 
duplicate set was available. 

This exhibit explained in clear and 
simple fashion a biological phenomenon 
previously understood by only a few of 
the thousands who stopped to watch it. 
Only animated motion pictures could tell 
the same story as simply as this model 
told it. But where a few would stop for 
motion pictures, countless visitors were 
arrested by the striking size and had 
their curiosity aroused by the unique 
appearance of the model. 

Models that look like the organism or 
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structure are not only hard to build, but 
are often fragile and usually prove ex- 
tremely expensive. Months were spent 
developing ideas with a view to mechani- 
zation, only to have the plans end in the 
files when trustworthy estimates of con- 
struction cost and upkeep had been pro- 
cured. 

About these dynamic 


models or er ups 


of living displays, we installed 
exhibits in the mode] 
panels, groups, dioramas and 
They rounded out the stories, but 
we depended upon the dynamic exhibits 
to catch the eye of visitor and 
bring him into the group. Once he had 
stopped, he would often follow out the 
story, from the first exhibit of the group, 
through to the last. But it must be con- 
fessed that thousands of visitors passed 
by the static, carefully and even labori- 
ously displayed exhibits, once they had 
seen the dynamic displays of the unit. 
The ‘‘sequence of exhibits which will 
tell a story’’ 
one. 


form of 
other dis 


plays. 


the 


idea seemed an excellent 
Many readers may remember the 
cell sequence which was designed (with 
many modifications of the original plan) 
to tell a brief story of the cell, its diseov- 
ery, its place in nature and its structure 
and activities. But here few 
followed through the entire 
although it contained some 
models, several 


visitors 
sequence, 
exquisite 
interesting mechanisms 
and the histological laboratory. It had 
the misfortune to be placed, originally, 
across from the exhibit in human embry- 
ology which had tremendous popular 
appeal. The cell exhibit could never 
hope to obtain the attention it deserved. 
Moreover, the with its 
living projections, had to be placed in an 
entirely different locality and the public 
rarely saw both parts of the cell story on 
the same day. 


Microvivarium, 


As it was, the mechanized 
units of this cell exhibit drew what atten- 
tion the visitors gave to the sequence, 
static models being passed by 
unnoticed. 


almost 
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As mentioned before actual counts 
were made to show comparative numbers 
of visitors pausing in front of various 
exhibits over a given period of time. A 
large, moving exhibit could be counted 
upon to attract at least twice as many 
visitors as a static exhibit, unless it had 
tremendous size or was very unusual in 
appearance. Many thousands stopped to 
look into the bathysphere, or to study the 
embryos mentioned above, though they 
had no motion. 

Speaking models were out of the ques- 
tion unless the exhibits were separated 
by soundproof rooms. The care required 
for their proper functioning may be ig- 
nored, but too many visitors in the biol- 
ogy section were inclined to consider one 
or two adjoining speaking models in the 
eategory of public nuisances. Likewise 
motion pictures must be used sparingly 
unless halls are available for their presen- 
tation. The visitor will not read their 


explanations and tires too quickly after 
he has watched a few in action. 

Many readers may ask whether the 
visitor really learns anything from a 


dynamic exhibit. Is it worth th 
pense? The answer is certainly ‘‘; 
Many visitors returned again and ag 
to see the twig grow, or to bring 
to see it grow, while the questions 
our guides were asked concerning x 
displays as that dealing with the 
tion of the blood might well have ¢ 
the learning of a professor of anat 
or physiology. 

Thus we see that biological pri: 
ean be demonstrated by this dynamic 
hibit method. Almost any biolog 
subject lends itself to such demonstrat 
if sufficient time and money are ava 
for construction. Only when suc! 
hibits are available will the great 
of people come to our museums and ¢ 
hibitions and willingly try to learn a 
these basic principles and phenome: 

The Buffalo Museum of Science 
purchased many of the dynamic ex! 
in biology that were shown at A Centu 
of Progress. They will undoubtedly { 
that these mechanisms well repay 
care required to insure their continu 
operation. 





SNAKE BITE IN THE UNITED STATES 


By Dr. THOMAS S. GITHENS 


THE MULFORD BIOLOGICAL LABORATORI 


Unt recent years there has existed, 
even among the best-informed herpetolo- 
_ a great misapprehension concern- 
ing the number of bites by poisonous 
snakes which occur annually in this coun- 
try. In spite of the fact that we have as 
many as twenty-five kinds of poisonous 
serpents, ranging over the entire country 
from New England to Florida and west 
to the Pacific coast, there was no informa- 
tion on which to base even an approxi- 
mate guess as to the number of accidents 
eaused by them until these laboratories 
made a serious attempt to collect reports 
from all over the United States from phy- 
sicians, health authorities and news agen- 
cles. 

Hitherto the most complete summary 
was that of Prentiss Willson, who in 
1908 gathered reports of 740 bites cover- 
ing a period of almost a century. He 
concluded that the number of bites every 
year was ‘‘excessively small,’’ probably 
less than 500, and that they were becom- 
ing more and more infrequent as the 
vipers were being ‘‘slowly but surely 
exterminated.’’ The last opinion is 
almost certainly a mistaken one. The 
number of bites obviously bears a close 
relation to the relative abundance of 
snakes, and this, by a well-known law, is 
related to the supply of available food, 
which with our pit vipers consists mainly 
of rodents. Rats and mice increase rap- 
idly in number when desert country is 
converted to agricultural, with resultant 
increase in the supply of grain on which 
they feed, and for this reason all snakes, 
including the poisonous species, become 
more abundant as land is used for agri- 
culture, tending to disappear only in 
thickly settled communities, as around 
big cities. 


ES, 
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SHARP AND DOHME, 


( EN 


NUMBER OF BITES OCCURRING 


ANNUALLY 


Since 1927 we have been collecting in 


}. 


formation in regard to the frequency 


Unite 
States and have been surprised by the 
unexpectedly Parti 
larly earnest effort was made during 1908 
and 1909 by R. H. Hutchison, who gath- 
ered reports of 610 such accidents in one 
year. 


uu 


bites by poisonous snakes in the 


large number. U 


He estimated from the irregular 
distribution of the reports that approxi- 
mately one third of all bites were in- 
eluded and that the total 
from 1,500 to 2,000 yearly. We have nm 
reason to doubt thi 
estimate. The smaller number of reports 
in later years d 
ing off in the number of bites but less 
intensive effort to gather full informa- 
tion. 

Our information was derived from two 
The first, and by far the more 
important consists in the report forms 
which accompany each package of 


number was 


the correctness of 


Ss 


oes not indicate any fall 


sources. 


Tt} 
|- 


i an 
venin, and which many physicians wh: 
have treated snake bites have been kind 
enough to fill in and return to us. Thei 
assistance is hereby gratefully acknow! 


edged. 


ye 


The second source of information 
is found in newspaper items describing 
bites. Table I the 
reports of each sort received each year. 


shows number of 


RANGE AND DISTRIBUTION OF Porson- 
OUS SNAKES 
P 


As regards the distribution of 


poisonous snakes, the United States may 


our 


be roughly divided into 6 zones or areas, 
each characterized by the occurrence or 
abundance of certain particular species. 
The first zone includes New England, the 
Middle Atlantic States and Maryland. 
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TABLE I 


NUMBER OF MEDICAL 


1927 1929 


-/f 


1928 
369 
121 
490 


361 
249 
610 


95 
144 


239 


Medical reports 
Press clippings 
Total 


The only poisonous snakes are the cop- 
perhead and the timber rattlesnake. 
West of this is a second zone extending 
from western New York and Pennsylva- 
nia to Minnesota and south to Tennessee. 
Here the same species are abundant but 
associated with the rare Massasauga. A 
colony of Texas rattlesnakes, originating 
from snakes escaped from a traveling 
circus, has established itself in Wiscon- 
sin, but no bites have been reported from 
them. 

The third zone includes the South 
Atlantic and Gulf States and the lower 
Mississippi valley. The copperhead and 
timber rattler are common, as is also the 
water moccasin. In the southern portion 
occur also our largest and most danger- 
ous serpent, the Florida diamondback 
rattlesnake, and our smallest and least 
dangerous, the pigmy rattler. Our only 
native non-viperine snake, the coral 
snake, is also occasionally encountered 
here. The fourth zone comprises the 
Great Plains, from the Mississippi River 
to the Rocky Mountains. Throughout 
this area the prairie rattler is the most 
abundant poisonous form. Further 
south is the fifth zone, including Texas 
and the adjacent states, characterized by 
sandy regions with sage brush and cactus, 
and forming the habitat of the prairie 
dog. Here the Texas diamondback rat- 
tlesnake, our most important species, 
dominates the scene and is justly feared 
by all the inhabitants. One of the most 
interesting small rattlers, the sidewinder, 
is moderately common. Finally, the 
sixth zone takes in the country west of 
the Rockies. Here the Pacific rattlesnake 
is found, being especially abundant in the 


REPORTS AND PRESS CLIPPINGS EACH YEAR 


1933 


1932 


1930 


1931 


210 192 164 
13 0 0 
223 192 164 


281 
46 


2907 
ool 


hills of the Sierra range. In south ( 
fornia many relatively unimportant 
tlesnakes of narrow range, such as : 
sidewinder, red rattler, 
bleached rattler, Mojave 
blacktailed rattler, are found. 
rarer species, only the sidewinder is ; 
ported as having bitten man, apart fro. 
two bites by captive green rattlers 
one by a captive Mojave rattler. 


green rat 
rattler 
Of 


RELATIVE DANGER TO MAN 

The number of bites inflicted by am 
species depends on three factors 
abundance and range of distribution 
the species, its tendency to live in thickly 
settled regions and to invade gardens 
farmyards and villages, and its vicious. 
ness. All three of these assume their 
most favorable form in the copperh: 
and the Texas diamondback att! 
Both species are abundant over a wid 
range of territory, both show a tende1 
to invade the neighborhood of dwellings 
being the only forms which comm 
enter barns and houses, and both 
very vicious, striking without warning 
any one approaching them. The timber 
rattler, although occurring over the san 
range as the copperhead and hardly less 
abundant, is much less likely to be « 
countered in farmyards and close 
dwellings and is one of our least vicious 
types, generally warning by rattling | 
fore striking and escaping without biting 
if possible. The water moccasin and t 
Florida diamondback, although abundant 
and vicious, are found over a narrower 
range and mostly in wild regions, so that 
they are a menace to hunters and fisher 
men, boys swimming in sequestered 
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streams and so on, rather than to persons 
who do not stray from the beaten track. 
The prairie rattler and Pacifie rattler 
likewise are less prevalent in cultivated 
ground near dwellings. The coral snake 
rarely if ever bites unless handled. 
Table II shows the total number of 
hites in man reported for each species of 
nake over the eight-year period from 


limited to 


of bites 


species are largely 
zone. The 
Texas diamondback in all 
counted for by the fact that this snake is 


occurrence 
zones 18 


much used by showmen and circuses 
Almost twice as many bites resulted in 


+} - . 
ne tou! 


zones as in 


the two southern 
This is partly due to the 


northern. 
shorter period of hibernation, partly 


TABLE II 


NUMBER AND DISTRIBUTION OF BITES BY 


Species Zone 1 


. mokasen 147 
A. piscivorus 2° 
. horridus 50 
. atroz 4* 


’. adamanteus 0 


‘oppe rhead 


‘ 
= Ma 


‘ater moccasin 
Timber rattler 
Texas rattler 
Florida rattler 
Prairie rattler 
Pacifie rattler 
Sidewinder 
Green rattler 
Mojave rattler 
Massasauga 
Pigmy rattler 


~ 
2 


aaa 


c. confluentus 0 
. Cc, oreganus 0 


~ 


. cerastes 0 


aw 
2 2 


. Lepidus 1* 
. scutulatus 0 

. catenatus 0 

. miliarius 0 

Unidentified Sp. 27 
Native Pit Vipers, Total 

M. fulvius 

Bothrops Sp. 

Bitis arietans 


me 


vA) 


Coral snake 
Palm viper 
Puff adder 
Bites by poisonous snakes 
Probably non-venomous snakes 
Total of all bites reported 


* Bites by captive snakes. 
+ May be in part S. miliarius. 


1927 to 1934, arranged by zones. There 
is a total of 2,376 bites. Of these, 34 
were considered as very likely due to non- 
poisonous snakes, because of absence of 
toxic symptoms or for other reasons. Six 
were coral snake bites and two were due 
to foreign snakes, leaving 2,334 accidents 
occasioned by native pit vipers. Of the 
24 species and subspecies of North Ameri- 
can pit vipers, only ten are reported as 
having bitten man, apart from bites by 
captive snakes. 

The wide range of the copperhead and 
timber rattler is shown by the fact that 
bites by each of them are reported from 
all but one of the 6 zones. Most other 


Porsonous SNAKES 


Zone 2 


134 


Q* 


34 


4* 


the greater activity of snakes in hot 
weather and partly to the greater abun- 


dance of snakes in warm climates. 


CIRCUMSTANCES UNDER WHICH THE BITES 
OCCURRED AND PART OF 
Bopy Brirren 

These two factors are closely related, 
as the activity of the victim often deter- 
mines the site of the bite. Rather more 
than half the bites are inflicted on the 
lower limb. In most the 
have struck at a person walking past them 
as they lay concealed in grass or other 


cases snakes 


cover, but in many instances the victim 
actually stepped on an unseen snake, 
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often at night. Almost all the remaining 
bites are on the hands, wrists and arms. 
These commonly resulted as the person 
was picking up or reaching for some ob- 
ject near which the snake lay concealed. 
A large proportion were received while 
gathering crops, vegetables, fruit, cotton, 
ete.; many while picking up wood or 
other objects, and still others while reach- 
ing into rabbit holes and similar hiding 
places while out hunting. Less than 1 
per cent. of the bites were on the body 
or head. 

A surprisingly large number of bites 
were inflicted on persons who were inten- 
tionally handling poisonous snakes. Of 
the 2,342 bites, 163, or more than 1 in 
every 15 were received in this way. Of 
these, 47 were in ignorant persons, often 
children, who picked up the snakes, not 
realizing their danger. Forty-eight were 
in professional snake eatchers, about half 
being received while capturing the snake 
and half in handling recent captives. 
Thirty-one were showmen at fairs or car- 
nivals, and 23 scientists studying snakes 
in the laboratory or extracting venom. 
Snakes supposed to be dead inflicted 14 
bites. 


MorvTauity FROM SNAKE BITE AND IN- 
FLUENCE OF METHOD OF TREATMENT 
Although the venom of different spe- 

cies of snake shows considerable variation 

in toxicity, the danger of death or serious 
consequences resulting from a bite by our 
pit vipers is mainly dependent on the 
amount of venom injected, and this in 
turn is closely related to the size of the 
snake. Thus the most dangerous of our 
species is the Florida diamondback, and 
this is closely followed by the related 
Texas species, which gets to be almost as 
large. Forms of intermediate size, such 
as the timber rattler, water moccasin, 
prairie rattler and Pacific rattler, are less 
likely to cause death, while the bites of 
small species, such as the copperhead and 
pigmy rattler, are rarely fatal in adults. 


Venoms are tested by determining 
fatal dose in pigeons and when we 
pare the average fatal dose for thes: 
the average amount of venom w! 
be extracted by squeezing the , 
glands, we obtain a factor showing 
number of fatal doses in one extra 
This figure corresponds closely wit 
size of the species on one hand and 
the percentage mortality in man 
other, as will be seen by referen 
Table III. 

The mortality is also markedly 
enced by the method of treatment 
Many methods are in use by laymer 
these differ in popularity from on 
of the country to another. Some 
based on tradition, such as the sp] 
open of a live chicken and applicat 
the freshly cut flesh to the wound 
the expectation of ‘‘drawing out 
poison.’’ In the southwestern port 
of the country, crude oil and keroser 
frequently applied. Cauterization of : 
wound is often mentioned. Amo. 
better informed, application of a t 
quet on the limb above the site of th 
followed by more or less free inci 
the wound, with or without the 
suction by mouth or otherwise, 
monly practiced. Physicians ofter 
wet dressings of epsom salts or 
sium permanganate. 

Among general supportive measu 
whiskey is most frequently administer 
in spite of many studies showing t! 
does more harm than good. Aro! 
ammonia and similar quickly 
stimulants may be of some value. Vez 
table remedies, so much used as ‘“‘sp 
eures’’ in Latin America, enjoy but 
popularity in the United States. In) 
tion of large volumes of normal salt s 
tion or glucose solution and transfusio! 
of blood, which are now considered t 
most valuable means of combating 
toxemia, are still very rarely employed 

The only local measure having a0! 
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TABLE III 
INFLUENCE OF METHOD OF TREATMENT ON SNAKE BITE Mo 


Without A. V. 


Per 


cent. 


Species 


Total Die 


Florida dia- 
mondback 
Texas dia- 
mondback 
Timber rat- 

tler 
Prairie rat- 
tler 
Pacific rat- 


moc- 
easin 
Sidewinder 
Copperhead 
Massasauga 
Pigmy rat- 
tler 
Green rattler 
Mojave rat- 
tler 
Palm viper 
Species un- 
known y ‘ y 263 
Total 1,921 
Percentage figures are generally given in n¢ 


real value is the application of a moder- 
ately tight tourniquet, associated with 
free incision of the site of the bite and the 
swollen area, with persistent use of suc- 
tion. As much as half the venom injected 
by the snake may often be removed before 
it has time to be absorbed. Of constitu- 
tional measures, apart from complete 
rest, which is imperative, the most valu- 
able are injections of salt or glucose 
solution or transfusion of normal human 
blood. 

Now that antivenum, a specific serum 
effective against the bites of our North 
American vipers, is available, the main- 
stay of treatment is the use of adequate 


Total Die 


arest whol 


With A. V. 


Per 


cent 


numbe 


doses of this serum. Its great value is 
shown by the marked reduction in mor- 
tality under its influence, the number of 
Table III, being re- 
duced to approximately one fourth of 
that in 


of its use. The 


deaths, as seen in 


Cases 


not having the advantags 


total death rate for a 


bites is reduced from 14.3 to 3.7 per 
eent. 
Of the 72 


serum 


persons dying in spite of 
treatment, 25 were already near 
death when the serum was first given. In 
6 other cases death was occasioned by 
gangrene resulting from too tight tour 
More than half were children 


under 14 years of age. 


niquets. 





SOCIAL ORGANIZATION INVENTIONS— 
“DANGEROUS PATENTS” 


By LAURY L. WILLOF 
OSLO, NORWAY 


‘*The patent system, itself, is an invention 
for fostering inventions.’’—W. M. Grosvenor. 


In connection with the discussion of 
the status of the social inventor, initiated 
by the article, ‘‘ Will There be an Age of 
Social Inventions?’’ by Professor Arland 
D. Weeks in Tue Screntiric Montuuy? 
(reviewed by Robert Cook in Journal of 
the Patent Office Society), it may be of 
considerable interest to recollect the now 
mostly forgotten fact that in the period 
immediately following the French revo- 
lution several patents were issued on 
inventions, which must be classed as 


social inventions. 
The conditions surrounding this epi- 


sode in the history of the patent system 
were as follows. 

The patent system in the modern 
meaning of the term was introduced in 
France by the Act of 1791, which was 
held to be based on the Declaration of 
the Rights of Man (from the year 
1789). This declaration reads as fol- 
lows: 


The Representatives of the people consti- 
tuted as the National Assembly, considering 
that ignorance and contempt (mépris) of the 
rights of man are the fundamental causes of 
the public misfortunes and the corruption of 
the governments, have resolved to expose in a 
solemn declaration the natural inalienable and 
sacred rights of man, in order that this declara- 
tion, constantly presented before all the mem- 
bers of the social body, shall ceaselessly remind 
them of their rights and their duties; in order 
that the actions of the legislative power, as well 
as of the executive power, can at every instant 
be compared with the ultimate object of all 
political institutions, and thus become more 
respected, in order that the claims of the citi- 
zens, in future based upon simple and incontest- 
able principles, shall always turn out to the 
maintenance of the constitution and to the hap- 
piness of all. 


135: 366-370, October, 1932. 


In consequence the National Assemb)y 
nizes and declares, in the presence 
the auspices of the Supreme Being, th 
ing rights of man and citizen. 

Art. 1. Men are born and die free a1 
equal rights. 
based upon the common advantage. 

Art. 2. The object of all political 
tion is the preservation of the natu: 
alienable rights of man. 
liberty, security, and resistance against 


Social distinctions can 


These rig 


sion. 

Art. 17. 
sacred right, nobody can be 
it is not clearly required by public necessit; 
under the condition of fair and preceding 
pensation. 


Property being an inviolabk 


leprived th 


The introduction to the French Patent 
Act of 1791, which is based on this 
laration of rights, reads as follows: 

The National considering 
every new idea whose manifestation or d« 
ment may be useful to the society be 
primarily to him who has conceived the sa 
and that it would be an attack upon the rig 
of man in their essence not to regard an i 
trial discovery as the property of its aut 
considering at the same time that the abse 
(défaut) of a positive and authentic d 
tion of this truth may have contributed 
now to discourage French industry, condu 
to emigration of many distinguished artisans 
and causing a great number of new invent 
to pass to foreign countries—inventions 
which this empire ought to have taken the 
advantages; considering finally that all pri 
ples of justice, public order and national inter 
ests make it imperative to fix in future 
attention of the citizens of France on this ty; 
of property by a law that consecrates and pr 
tects it. ... 


Assembly, 


first 


Article 1 of the same law states: 


Every discovery or new invention in 
branches of industry (genres d’industrie) is the 
property of its author. Consequently the law 
grants to him the full and entire enjoyment 
thereof in the manner and for the time below 
determined. 





‘*DANGEROUS PATEN 


It is not to be wondered at that—in 
view of the statements in the declaration 
ights as well as in the Patent Act it- 
—jnventors of projects of organiza- 
n considered themselves entitled to be 
ated similarly with the inventors of 
hinery and materials. 
Ch. Renouard, in his ‘‘Traité 
revets d’Invention,’’ reports as follows 
ut some occurrences which were the 
nsequences of the decreed rights of 
man in the field of inventions: 


7 
nan i 


des 


After the promulgation of the Acts of 1791, 


t-makers hommes ad projets imagined 


they could patent every kind of financial 


he first patent of this kind was taken out 

n August 2, 1791, by Lafarge and Mitouflet 

for their celebrated life annuity scl (ton- 
Patents were taken out for tariffs, to 
reimburse feudal rights, credit plans, mortgage 
systems, banks, exchange control and guarantee 
bureaux for assignats. Fourteen patents of this 
type had been granted when the legislators 
led that under the conditions (milieu) of 
public anxiety caused by the disorder and con- 
vulsions of paper money, their intervention was 
prevent flooding with patented 
financial plans. On September 20, 1792, the 
legislative assembly, which on the next day 
should have their last meeting, in accordance 
with a proposal of Baignoux decreed the aboli- 
tion of these patents and of future patents of 
this type. According to the Bulletin des Lois 
this was the last act of hy assembly. The 
decree of September 20, 1792, reads as follows: 

The National Assembly, plane that the 
patents for inventions authorized by the Act 

f the 7th of January, 1791, can be granted 
only to the authors of any discovery or new in- 
vention in all branches of industry relating only 
to arts and handicrafts (metiers), that patents 
of invention which might be issued for financial 
establishments would be dangerous and that it 
is important to take measures to stop the effect 
of those already issued or that might become 
issued ;—Decrees that the matter is urgent. 

The National Assembly, after having decreed 
the matter to be urgent ordered that the Execu- 
tive Power should no more grant patents of 
invention for establishments relating to finance, 
and should stop (supprimer) the effect of those 
which had been granted. 

(This law was passed without discussion on 
the 20th of September, 1792.) 

The rule of excepting plans of credit and 
finance from patent has been carried over into 
the law of 1844. 

In the report before the Chamber of Deputies 


1e6me 


necessary to 


Ts” 
on the 5th of July, 1843, this rule is n 
follows: 
‘*A second exception is pronounced by 
3 as regards plans and 
and finance. 
‘* Patents 


readily 


granted to 
become a means 
gainst private fortunes 

It was lon : 


the 
the! 
} 


had elap 
Act of 
duty to 


YD amble 
preamble 


ments, the decree 


disposition the 
issued,’’ 
When 
Chamber of 
1843, the 
Desmousseaux de Givre ¢ fol 


rule of ; ion was 
lows: 
‘Article 3 provi guarantee 
order, just as Artic] rovides the 
of liberty. 

In 1792 the experience of the two 
lative 
them how the 


bu 


assemblies had sufficed to make 


credulity of the pub 

abused by means of certain financia 

tain banking proje life-annuit) 
You all know how and gr 

credulity of the public 

on patented by roya 


‘ts and 
readily 
can be abused by 
on a label ‘‘inventi 
The Act of 1792 would p1 
fortunes against charlatinisn 
In the meeting of the 11th of 
deputy Bineau made ‘the followi 
‘<The commission will no 
that when patents on finan 
scribed, 
dangerous. 


this is not because such | 
They might have been 
but at this would not be 
cause the Government is by other m¢ 
armed against them. When 
proscribed, this is because they are 
it is because they are included, 
methods, in a class of things wh 
terial to be made subje 
trial invention. It is so clearly true 
are of a scientific and theoretical charact 
the Government has 
methods and principles in the 
in the same framing. The Commiss 
the sake of order and 
special paragraph.’’ 


present 


pletely 


++ 


included them w 


same 


grammar has 
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PLANNING FOR WATER RESOURCES 
DEVELOPMENT 


By Professor THORNDIKE SAVILLE 


DEPARTMENT OF HYDRAULIC AND SANITARY ENGINEERING, NEW YORK UNIVERS! 


THE late Justice Holmes in one of his treasure for its most beneficial pul 
last great opinions said, ‘‘A river is more is certainly one of the highest s 
than an amenity; it is a treasure. It which the engineer can render. 
offers a necessity of life that must be The uses of water resources hay 
rationed among those who have power classified in the order of their infil 
over it.’’ This pronouncement, which has upon man as follows: (1) Atmos; 
already become famous, may equally well moisture indispensable to organic 
be applied to the water resources of the (2) drinking water for man; (3 
entire nation. Water, in the atmosphere, used in agriculture and animal 
on the surface of the earth or under’ bandry; (4) water as the habitat 
ground, is the greatest mineral treasure and sea food; (5) water used for th 
which this, or any, country possesses. eration of power, both hydro-elect: 
But although it is a renewable treasure, and steam; (6) water used for mec! 
it is neither limitless in amount nor dis- cal and chemical processes in indust 
tributed equally threughout the country, (7) water as a medium of transp 
nor susceptible of complete control by tion; (8) water in its effect on 
man. settlement, especially the locat 

While the inexorable operations of the cities; (9) water as a medium 
hydrologie cycle have been recognized removal and purification of wastes; 
for thousands of years and are expressed water as a recreational asset; (11 
in the passage from Ecclesiastes that as a determinant of political bounda 
‘* All the rivers run into the sea, yet the and (12) water used as ice. 
sea is not full; unto the place from This enumeration of the chief uses 
whence the rivers come thence they re- water immediately suggests two 
turn again’’; still, the ever-continuing conclusions: 
processes of precipitation, percolation, (1) In any given region or loca 
run-off and evaporation are neither uni- one or more of these uses is likely 
form in amount nor (within narrow in conflict with another, and wher 
limits) predictable as to quantity or the pressure of civilization upon 
time of occurrence. water resources approaches a | 

The character of our civilization, the where no surplus water exists suffi 
development of our agriculture and in- for all the desired uses, a determi! 
dustry, the welfare and safety of our as to relative priorities for certain 
people everywhere is governed more by must be made. On the other hand, s 
the nature and extent of water resources plus waters require control. Planning 
than by any other factor. To plan in- for use and control is clearly indicat 
telligently for the development, conser- (2) To plan for use and control, eve! 
vation and control of this great national on limited local areas, requires fact 

170 
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a of a scientific or technical nature. 
more wide-spread the region for 
planning is required, the more 
tailed and elaborate the scientific and 
‘-hnical background must be. This in- 
ves an inventory of the water re- 
courees, and it must precede any ade- 
mate planning for most beneficial use 
1 control. 
In January two significant reports ap- 
eared in which for the first time in the 
story of this country an effort has been 
made to view the water resources of the 
nation in relation to their multiple uses 
and from the two aspects of an inventory 
and a plan just mentioned. 
ports are those of the Mississippi Valley 
Committee and the Water Planning 
Committee of the National 
Board. They have been widely referred 
to in the press, but they should be ob- 
tained and read by many thoughtful per- 
sons if the full significance of the vital 
necessity for planning for the use, con- 
trol and conservation of our water re- 
sources in the the future 
welfare of the nation is to be realized. 
Only by such realization can the public 
be aroused to demand an effective con- 
tinuing policy which may serve to save 
vast areas of our land from the destruc- 
water and 


These re- 


Resources 


interest of 


tive influences of conserve 
these great treasures for the use and con- 
These are not dry-as- 


they are vivid 


venience of man. 
dust government reports: 
pictures of water in its relation to na- 
tional life and welfare. I urge those of 
you who are listening to this address to 
obtain them from the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C. 

Now, what in brief do these two com- 
prehensively and profusely illustrated 
reports point out that is of immediate 

1 The membership of these committees was as 
follows: Messrs. H. H. Barrows, H. S. Crocker, 
Glen E. Edgerton, Henry S. Graves, Edward M. 
Markham, C. H. Paul, H. S. Person, S. M. Wood- 
ward and Morris L. Cooke, chairman. 


coneern to us? We 
most of you have rea 
you have experienced 
great drought last 
such human sufferin; 

in the Central States fri 
southward. All of 
by it in increased pri 
no other way. It is a striking 
tion of how water resources is 1 


a local problem, but one of 
For 
not only been deficient in the region m¢ 
tioned, but 
occurred has not 
for crops. 

In much of the vast agric 


scope. several years rainfall 


such precipitation 


at the best 


come 
iltural 
stock-raising region west of the one 
dredth meridian precipitation is eit 
insufficient for the l f 


needs of the usé 
which the land has been put or 

not the 
Hence, for full land utilization the water 


of rivers must either be stored in 


come at right time or b 
reser 
voirs in times of surplus flow for deliv 
ery in times of deficient rainfall, or it 
must be stored by percolation into the 
natural ' the soil in 
what we call ground water from 

it may be pumped ir 


precipitation is deficient for several 


rreat reservoirs ol 
time of need 


cessive years, the surface reservoirs, 


less carefully planned with this object 


in view, may be insufficient, 
] 


ground-water levels may be so lowered as 


to cause wells to go dry, or to iner 
p n 


reduced 


pumping costs to an uneconomical 
As ground-water levels are 
soil moisture disappears, as crops 
as the tilled 
and barren, dry winds take up 


land becomes m 1 


earth itself and over large areas 
former fertile places are for decad 
i 
perhaps forever removed from human 
use. 
You may see, therefore, that plan ing 
for water use can not be removed from 


planning for land use. To plan effec- 
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tively for use of water with relation to 
land means that we must evaluate vari- 
ous possible uses of water and of land. 

Let us take another example from the 
more humid industrial regions of the 
East. We have a great river, say the 
Ohio. Its flow is utilized for domestic 
water supply, for removing sewage and 
industrial wastes, for water used in 
manufacturing purposes, for production 
of hydroelectric power and for naviga- 
tion. From time to time droughts occur 
which seriously deplete the flow, causing 
not only danger to human activities from 
deficiency of water, but great impair- 
ment of water quality and consequent 
injury to industry, and perhaps to 
health. On the other hand, occasionally 
great floods occur, causing millions of 
dollars loss both in direct property and 
health damage, and in indirect damage 
from interruption of transportation 
facilities and the numerous activities 
dependent thereon. The soils are eroded, 
fertility is lost and reservoirs and river 
channels become silted. 

In such a river, what might a well- 
planned reservoir or series of reservoirs 
do? A lock may be placed in the dam 
in the interest of navigation and a power 
house for the generation of electricity. 
Obviously, the flood waters would be 
retarded and could be let down during 
periods of low flow, producing greater 
supply for domestic use, greater depth 
for navigation, greater dilution of wastes 
and production of power. But all these 
uses are not complementary. To be most 
effective for low water control, a reser- 
voir should be full as much of the time 
as possible. If the reservoir is not to 
fill up with silt and lose its utility, ero- 
sion control measures must be invoked, 
though such measures are essential in 
any event in the interests of soil conser- 
vation. The degree to which the river 
may be used as a carrier of wastes with- 
out polluting it beyond the ability of 
water purification plants to deliver a safe 
water to the public is a matter calling 


for scientific study and careful 
regulation. It is apparent that the; 
mum utility of many of our rivers j 
more densely populated regions req 
the highest degree of planning to p: 
erly evaluate their multiple uses ¢ 
greatest public benefit. 

Turn now to our coasts. How 
do we think of the numerous fact 
work to impair the utility of our | 
sounds and beaches. Silt from 
farms tends to fill up some 
bors and injure shellfish areas ; p 
from our seaboard cities makes certa 
our coastal waters unfit for bathing: ; 
ocean waves and currents destr 
damage millions of dollars wort 
property by erosion of the sandy b 
Inlets are opened or closed with res 
effects upon the fishing and shellfis 
dustry. Here again we must p! 
these conflicting uses of coastal 
controlling pollution and erosio: 
it is in the long run the economical t 
to do in the interest of the nation 
fare. 

Various other aspects of wat 
sources use and control are imp 
including those of recreation and 
provision of suitable environment 
aquatic life. On interstate and int 
tional water problems a volume cor 
written, and in the reports referr 
some of the more serious complicat 
of this kind are discussed. 

Comprehensive as are the reports 
the Mississippi Valley Committee 
the Water Resources Section of the \ 
tional Resources Board, it could n 
expected that within a few montlis 
physical plan would be evolved for 1 
actual development of the nation’s water 
resources. What has been attempted 
a broad survey of the larger problems 
water use and their relation to land us 
in various parts of the country. A form 
of directive planning has been submitted 
basic national water policies have 
suggested and the way pointed toward 
future coordinated development. 
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The first requisite for any sound plan- 
ning of water use must be accurate hy- 
jrological information. The inventory 
tion of the report of the Water Plan- 

ng Committee presents for the first 
time a brief but coordinated picture of 
ur present knowledge of precipitation, 
run-off, ground water, evaporation, 
water quality and coastal waters for the 
the 
extent to which our waters have been 
used for public and industrial water 


se 


ountry as a whole. It portrays 


supply, power, navigation, wastes re- 
moval, irrigation and recreation. It in- 
lieates the problems of flood control and 
drainage. It makes clearly apparent 
how deficient we are in exact or adequate 
knowledge regarding so much of this 
fundamental data. For this reason, it is 


173 


imperative that we begin at once a far 
more comprehensive and scientific ap 


proach to the investigation of our water 


involving particularly star 


ardized and coordinated procedures for 


resources, 

the collection, compilation and p iblica 

tion of basic hydrological informat 
If we will earnestly promote 

tuate the absolutely nec 

and engineering’ study of our 


¢ 


land problems; if we will 


existing and new data to 


gently for the most beneficial use « 


‘ 


resources; we may then 
words of the Mis 


water and land 
be assured that, in the 
Valley 
**hand down our heritage not only unim 
paired but enriched to those who come 


sissippl Committee, we _ shall 


after us.’’ 


THE SARGASSO SEA 


By Dr. ANSELM M. KEEFE 


PROFESSOR OF BIOLOGY, ST. NORBERT COLLEGE, WEST DE 


Ever since man first overcame his 
primitive superstitious awe of the bound- 
ing main and went down to the sea in 
venturesome ships, the ocean has been a 
stimulus to every imagination at all sus- 
ceptible to the magic call of its waters. 
The inescapable glamor which surrounds 
all things maritime gives an importance 
to such rumors as the finding of a Phoe- 
nician galley, the raising of an imperial 
barge or the unearthing of a viking ship, 
which is entirely out of proportion to 
their scientific or historic value. 

Certainly terms like ‘‘the Spanish 
Main,”’ ‘‘the Isle of Spices,’’ ‘‘treasure 
trove,’’ ‘‘flotsam and jetsam’’ and ‘‘the 
Sargasso Sea’’ are a challenge to our 
imaginations. As usual, the less we know 
about them the easier it is to romance 
about them. Thus, shored up by fan- 
tasy, sea-legends have enjoyed longer 
eredence than almost any other form of 
literary or folk tales. 


PERE, WIS. 


Surely, of these none has laid longer 
claim to imagination and belief than the 
mysterious realm known as the Sargasso 
Old and your 
radio globe, may still give it a localiza- 
tion and a name. 

Let us see where it is. 


Sea. new maps, even 


It lies in the 
North Atlantic Ocean about midway be- 
tween Africa and Florida, at the center 
of an immense imaginary triangle, whose 
points would touch New York, Gibraltar 
and the mouth of the Amazon. At its 
eastern edge lie the Azores, the Canaries 
and the Cape Verde Islands, and at its 
western the West 
Indies. As you will notice, it covers an 
area greater than that drained by the 
Mississippi River and all its tributaries 
—larger than Alaska, and, in fact, 
as large as the whole continent of Aus- 
tralia. 

Around it, through the « 
the North Atlantic, 


edge, Bermuda and 


almost 


ld waters of 
the 


courses warm 





174 THE SCIENTIFIC MONTHLY 


cyclonic circulation of the Gulf Stream, measurement seven and one ha 
which, rising in the West Indies, swings long, and one half a mile wide? |; 
northeast along the Atlantic states, then so thick that sailors who set out 
due east to the Spanish coast, then south ture a hawksbill turtle sleeping 
to form the Canary current and finally, tangle found their ship’s boat 
from Africa’s Rio de Oro coast, as the ably caught, and they had to be 
north equatorial current, back to the off by a rope from another boat. 
West Indies islands again.’ Such heavy masses of the tang 
Thus, by describing a great circle in’ weed are not always the case. 
the ocean, the Gulf Stream and its con- action of wind and waves they 1 
tinuations in the North Atlantic form up into the long windrows fam 
the boundary of an enormous eddy, seafaring people, which float 
which the German scientist Haeckel ocean in parallel lines more or less ; 
wished to regard as a “‘halistatic area.’’ spaced, like the half-raked hay 
This is a term which you will not find in er’s field. It is not surpris 
your dictionary or encyclopedia. It ex- that all reports regarding the nat 
plains what Haeckel thought of the com- the amount of weed seen in the S 
parative changelessness of this portion Sea vary considerably. No one, | 
denies the antiquity of their pr 


of the ocean. 
Owing to the fact that wreckage, and Columbus encountered them 

the usual driftwood borne by those parts sailors feared their diminutiv 

of the Gulf Stream which are nearest this would be impeded by them. This is 

eddy, gradually float off into the Sar- hard to understand if we remem! 


gasso Sea, there arose a popular belief the mats of growing weed may 
that its surface was studded with the seasons become quite thick. At 
derelict ships of all the centuries from seasons, however, they may 
the time of Columbus to recent years. thin, and in some cases they maj 
They were furthermore supposed to be quite disappear, although this ree 
wedged together in an impenetrable mass disappearance and reappearance |! 
of seaweed, which had likewise been been satisfactorily explained, as w 
swept into this eddy from the Gulf of soon see. 
Mexico and the Caribbean shores, where There are only two well-known \ 
it originally grew. ties of Sargassum floating on the 
This is just a tall story, however. ocean. One form is more or less 
Ships traveling from New York to the pact and bushy, the other more sle 
Guianas, to Brazil and to Africa, pass and delicate. Both have several 
directly through the region. They do distinguishable points in comm 
the related types of the weed which g1 


report occasional large masses of floating 
shores. They 


weeds, it is true, but no more than the along our ocean 
derelict ships and much-branched, twiggy sort of plant 


usual number of 
to 18 or even 24 inches in height, 


wreckage which may be seen or expected 
anywhere else on the high seas. many golden green to greenish 

The behavior of the drifting sea or— slender leaves. In the axils wher 
as it is commonly known—‘‘gulf’’ weed leafy outgrowths are attached, as w 
is peculiar. At times the floating masses along the stems, there are berr} 
may come together to form great undu- Structures, filled with gas, which 
lating golden yellow prairies. One mass floats to support the plants in the w 
has been reported to have been by actual In the open ocean reproduct! 

1J. Murray and J. Hjordt, ‘‘Depths of the 2N. Y. Zoological Soc. Bulletin, 28: 
Ocean,’’ p. 194, Macmillan, 1912. May, 1925. 
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nrely vegetative, growth occurring, as 
1oes in land plants, at the tips of the 
The shore plant does not have 


attaches 


ts but when 
If to the rocky bottom by several fine 


very young 

itgrowths which later mature into a 
hard, woody, hold-fast. There are over 
ne hundred of these various forms of 
attached Sargassum growing in more or 
less deep waters along ocean shores 
throughout the world. Such attached 
‘orms have both vegetative and sexual 
ypes of reproduction, but the latter 
-haracteristic is lost as soon as the plants 

emselves become detached or branches 
break off and float freely in the water. 
This is a fact one must remember, as it 
has a direct bearing on one of the chal- 
lenging mysteries of modern botany and 
oceanography. 

Students of animal life, zoologists and 
ecologists particularly, have discovered 
to their delight that the undulating 
masses of floating seaweed are inhabited 
by numerous forms which either grow 
attached to the plants or make their 
homes or hiding places in the spreading 
branches, safe from the attacks of larger 
and more powerful aquatic enemies.*® 
The attached forms range from micro- 
scopic animals too minute for the naked 
eye, all the way up through the hydroids 
and moss animals to the mollusks. The 
free-swimming types which hide in the 
branching masses mainly of 
crabs, shrimp and many forms of fishes 
especially the curious pipe-fish and the 
equally curious but better known sea- 
horses) .* 

Perhaps the most fascinating scien- 
tifieally of all the denizens of the sea- 
borne weed-masses are the recently dis- 
covered larval forms of the European 
and the American freshwater eels.® It is 


Put- 


consist 


* Wm. Beebe, ‘‘Galapagos,’’ pp. 11-16. 
nam’s, New York, 1924. 

4W. Beebe, ‘‘Beneath Tropic Seas,’’ p. 24. 
Putnam’s, New York, 1928. 

‘W. Beebe, ‘‘The Arcturus Adventure,’’ p. 


99 


22. Putnam’s, New York, 1926. 


that land 


meet, mate and die 


here mature 


unusual young of both 


. 
here until 


they grow 


Stage 


» and from 
their long journeys throug 

back 

of their parents in the rivers and str 


less wastes of ocean 
of Europe and America 

Two theories have been proposed as an 
explanation for the vast mass 
weeds on the Sargasso Sea. One 
they are merely the plants that have been 
torn from their moorings along the W 


Indian coast and washed 


out To 
the surface of the Gulf Stream 
a very plausible 
Mark 
nately for its credibility the ocean-} 


theory, but like 
port of Twain’s death, unf 
varieties of Sargassum have not yet 


Gulf of Mexico or 
Another puzzling fact 


found growing attached anywhere i 

in the Caribbean Sea 
is that a recen 
reported estimate placed the 

of Sargasso Sea weed at ten mill 
If only the 


forms are supposed to contribute to 


parts detached fron 
huge mass, there should be a much larger 


growth of Sargassum in our southern 
waters than has yet been detected 

The alternate theory explains the pres- 
ence of the sea-borne weeds on the sup- 
position that they have been present in 
the Sargasso Sea from primitive times 
and that by a 


growth they have continued to 


process of vecetative 
duce themselves through the ages 


theory is equally plausible, bu 
almost 
plant at 


1atural mystery. 


complete disappearance of the 
still 


some seasons 


remains a 


Of course, it may very well be that 


certain observations made on the famous 


** Arcturus Adventure’’ ten years 


really do corroborate another set 

6G. Fowler and E. J. Allen, ‘*‘ 
Sea,’’ p. 190. Clarendon Press, Oxford, 
7 Science News Letter, 26: 713, 365, 


ber 8, 1934. 
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servations made by the Swedish natural- 
ist Osbeck, nearly two hundred years 
previously. Osbeck noticed that the 
plants do not always grow at the sur- 
face.® Part of the time they floated 
rather deeply submerged. Strangely 
enough, Dr. Beebe’s log of the Arcturus 
mentions that on his return trip from 
the Galapagos about the middle of July 
that year much new weed was also dis- 
covered floating deeply submerged.® 


Dr. Beebe further mentions a fact, 
familiar to all who have studied the 
plant, that Sargassum remains fresh 


near the growing tips of its fronds, 
but that the older portions of the stems 
die, break off and disappear.*® It may 
very well be that in certain seasons, 
the older portion of the plants having 
sloughed off, the tips (on which the gas- 
filled floats have not been developed) 
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sink into the colder subsurface watox 
and remain there until 
increasing numbers of newly dey 
floats bring them to surface again. | 
would account for the apparent seas : 
disappearance of the bulk of t . 
and its later reappearance. 

Whatever the explanations t] 
been, or may be, offered, we may be sy 
that our knowledge of this fasci; 
oceanic problem is still in its 
It is one of the unsolved riddles 
high seas. Until it has been mu 
thoroughly studied out on the 
through every month and season 0! 
year, it will remain another example 
Mother Nature’s mysteries—the part 
those unanswered questions of our 
verse whose ultimate solutions are 1 
not always so romantic duty a: 
province of biological science. 


gradual] 
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HOW PLANTS FIGHT DROUGHT 


By HOWARD E. PULLING 
PROFESSOR OF BOTANY, WELLESLEY COLLEGE 


Drovuent is ugly. It produces imme- 
diate ugliness and it begets a further 
ugliness that may, as man measures time, 
last forever. Even the word is ugly. 
Look at the printed word ‘‘drought.”’ 
Try to pronounce it slowly. You imme- 
diately become conscious of the snarl in 
that gutteral ‘‘gh,’’ the snarl that one 
feels in the dry winds when the sky be- 
comes brazen and the leaves begin to 
curl. It is the snarl of a hidden menace, 
of a challenge to a fight that is not a 
combat, for, during a drought, life does 
not fight an opponent, it fights itself: it 
fights its own prodigal tendencies; it 
fights to make itself use what it has 
sparingly, to make itself endure yet one 
more day. 

88. G. Gmelin, 


Petersburg, 1786. 
9 ** Arcturus Adventure,’’ p. 421. 


10 ‘* Arcturus Adventure,’’ p. 7. 


‘‘Historia Fucorum,’’ St. 


In this fight for life, plants ar 
shock troops. Indeed, it is impossi! 
to define drought except in terms of 
effects on plants. It can not be defi 
in terms of rainfall. 

For instance, the eastern part 
state of Washington receives practica 
no rain during the summer monthis, | 
the farmers there do not call 
drought. They would receive no sy 
pathy if they did, for they raise al 
twice as much wheat per acre as d 
farmers in western Kansas, whose s 
just as fertile, who get about the sa 
amount of rain per year and who 
well distributed during the growing s 
son. No, drought can not be defin: 
terms of rainfall. 

Suppose we say, ‘“‘A drought 
period during which plants suffer 
lack of water.’’ 

That sounds 


ee ee ae 













complete, but is 
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ul say there was a drought if 
st rvecd plants in your varden that 
vater You KnOoW vou wou d 
aps the biggest question mark 
merges from this” definition is 


nd of plant For plants are 
simple nor alike They are 
cated enterprises that have been 
developing for thousands and 
sands of years. Because they have 
ped under different conditions. 
ting different ways of meeting 
tition and the innumerable diffi 


's presented by a constant 





v chang 
rld, they have produced so many 
hinations of differences in behavior 
appearance that no man can hope 
all more than an insignificant frac 
nofthem by name. That these count 
ss differences, though subtle, are vet 
‘isive, we learn when we try to grow 
em. What is intolerable drought to 
ugh-looking plant like English ivy 
ts a snapdragon so well that it pro 


ees its delicate-looking flowers in 


ibundanee. 


You see, drought-resistance can not 


vays be judged by appearances. Dit 


erent plants meet the problem of 


ught in different ways, vet the basic 
blem is common to them all 

All green plants are manufacturing 
tablishments and obtain their raw ma 
als from their surroundings. From 
ese raw materials they make many) 
ngs, among them food. Every living 


ing requires food food from which 
obtain the energy for keeping alive, 
more energy for growing, more still 


r working, and yet more to store for 


fo 


r future and that of their offspring 
is food is made chiefly from two sub 


tances: water, obtained from the soil, 


nd carbon dioxide, from the air. 


Now, this is only one of the many uses 
water. Another important one is that 
nflating all the cells in the soft parts 
the plant, so that, like inflated tires, 
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they i! SUD? > 
them the al nt \\ 
plant Talis \ ‘ 
tla i! rs . 
Thus the ma . 
adllemma ! b ling Ss | () 
the one indi, It 1 st \ s 
watel ! | ! ! req nts 
of support at rr} ‘ (>) 
hand, i] can tT el ) 
dioxide in} sto! 
future, o1 icKIng more t Cal 
new tissue i! I acKs 1 
can not even remain alive Here eS 
the dilemma: wherever carbon diox 
can enter, water can leave | di 
resistance 1 plant depends upor 
effectiveness with which this dilem) ~ 
met 
The comn nm) pial tS Wit! | 
familiar form a more or less waterpre 
covering over the older parts of the 1 ts 


over the ste 


pores, over the leaves Thus 1 roots 


may absorl| 


the leaves absorb carbon dioxide thi O 
the pores If the plant is like sor 

the willows and has 1 iL nist 
which these pores open and close a r 
ing to conditions. it must \ vhey ‘ . 
never difficult to obtain ple 

It can not \ stand thre 7 5 


At the 
TI 


The cactus 


conditions 


ClLOS®?, whe 


possible, 


They ClOSe 


tively that 
That is 
ried to the 


ing cell Ti 


Austrian pine has apparently been gua 


anteed for 


its job he +: 


Not so 
plants L 


start led by 





‘ALI 





mana except or mic! SCOD 


»>wWater Through thelr Tips. ane 


her extreme are plants 


and the Austrian pine \\ 


hew re \ S e fa 

t s “COOTEL PLE t ina t 

I are as sate Ss seeds 
unemp ment insuratl 

mit The food-mat ’ 
at works for a cactus or at 





iTS @1 r¢ | ACAINS <4 
HUSE | SHUTadOWNS 

Ti ~ that 4 } ‘ ws 
et a coleus become sudde 
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will discharge every food-manufacturing 
that 


the plant a bare pole with the leaves in 


worker so promptly morning finds 
a heap at its base 

Other types of manufacturing plants 
do not lose their courage so quickly. 
The courage of some, like the touch-me- 
not or the pumpkin, is but blind, hopeful 
courage. They are not resourceful ; they 
operate as long as they can and go bank- 
But 


like 


others do 


the 


must. 
some, 


rupt when they 


have resources. snap- 
dragon, concentrate their cell-sap so that 
less water will evaporate when the pores 
are open. What changes this may make 
in the way the cells live, no man ean say, 
but there must be changes, for this con- 
centrated sap becomes more and more 
the 
For 


would be 


polsonous more coneentrated it be- 
kinds of plants this 
fatal. 


is What happens to the fesque grasses. 


comes. many 


program Perhaps that 
Many a lawn of fesques has looked well 
but died 
Perhaps the owner attributed 


after a dry summer, before 
spring. 
this to cold, but the damage was really 
done before, and the plants died in the 
latent condition. 

However, not 
the food-manufacturing 
take such 


in the roots that should be finding water 


every kind of plant 


forces cells to 


risks as these, while the cells 


sit day after day with their feet in the 
same place. No, indeed. The first thing 
done by them is to put the fear of the 
future into those root-cells and get those 
feet Many of the drought- 
hardy members of the grass family try 


into motion. 


this as one scheme to save the business. 
This is apparently the reason that in 
eastern Washington wheat grows better 
with practically no rain during the grow- 
ing season than it does in western Kan- 
sas, where the rainfall appears to be well 
distributed. In Washington the rain 
falls during cool, cloudy weather. But 
little evaporates. The rest is stored in 
When spring wheat is planted 
May, the young 


the soil. 


in April or even in 
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plants find moisture near thi 
As the 


drier and 





advances an 
the 


summer 
drier, roots er 
and deeper, finding water al 

the ac 


is aroused in a living 


Unfortunately, when 
instinct 
exereise 


it is likely to none 


ulties except those helping it te 0 
it starts after. Roots are no ex 
In Kansas, hot, dry, windy weat! 


Much wate 


The rest is near the surfa 


nates with the rains 
rates. 
eager, go-getter roots, dominate 


single purpose of obtaining wat: 


toward that surface and—a dry 
kills them. 

We lawn-owners should re) 
this, for the roots of our grass 


Water that p 
dry soll does not distribute Itsell 


the same thing. 


It travels downward for a dista) 
the 


that 


is determined by 
Within 


Below it. 


amount 
applied. distance 
IS very moist. and the 
sharp, it is dry. So if you ean not 
enough water to wet the soil to 
of several inches, it is better not 
at all. 

No plant has devised a perfect 

neither orthodox methods lik 
that 


everywhere throughout 


have enabled plants to s 
great al 
country, nor the little, tricky s 
that work only under some specia 
conditions. But we must leay 
plant question-mark, for others a 
peared when our definition expl 

Such another one is the drought 

We have 
different 


in Kansas the drought is 


tion-mark. just seer 


there are kinds of dr 


venera | 


low ground, whereas in Washing’ 
is above ground. In most no. 
dwellings, there is an above-g 


drought in the winter. but it is a 
drought, full of 
sunshine, as in Washington. 


not a drought 


Also, there may be cold droug! 


hot droughts. When a N 


well as 
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ks of plants being winter-killed, 

ally thinks that they die of cold 

rarely true for any but tropical And 

For instance, those evergreens plants can 
wnted this fall have damaged = salvaged by 

Unless they are given extra the soil wil 
ts of water just as long as the kor this 

ean absorb it, they may enter’ the drought 
nter without enough to last them can last bevond the 
spring. When what Chaucer When the plan 
the ‘drought of March’’ arrives, vested, when 
ts bright sun and high winds, the — the soil together 


lorece 


f their inadequate store will vanish — break the 
the air, and, almost over night, they face, the soil be 
turn brown and then probably die. particles swirl upward 


Wind and sun—what a terrible com carried. as in the dust-storms 


ation for a plant with too little water. November and May 


With sun to warm the air and enable it away The coarse 
old more water, and with wind to each other and, in 
ove water-vapor away, to remove it the surface so 
m every pocket and crevice of the the seashore 
face soil and from every pore of the a desolation 
int. to bend and twist the leaves until when the droueg 
‘ry particle is literally wrung from fertile top-soil is 
em, how can a plant make food if the mewed by man. ¢ 
is too cold or too dry? getting processes 
Tests by the Forest Service show that day, far in the fut 
ndbreaks in Kansas and Nebraska prairies that man) 
educe evaporation in their lee by as These trees can not 
much as 70 per cent. Though this effect they can but endure it 
lecreases with distance, yet it was mea it, by merely remainin 
surable about twenty times as far from ing, they can temper 
windbreak as the windbreak was’ future and prevent 
gh quences 
That is one of the reasons for that huge If man w 
series of windbreaks that are to be built If he will 
from North Dakota to Texas. Built of vation 


ees, some evergreen and some decidu- cies of the 


is, trees that will establish themselves that this so 
as permanent residents, that have proved storms an | 
hat they can build up reserves that will before his ane 
le them over the hot droughts and the and only because 
d droughts, these windbreaks of the the wind from 
shelter-belt can offer protection to this and re 
little high-speed, quick-production — parts of tl 
tories that the farmers want to plant. in grass—his days 
That Kansas wheat and the other clildren will be lons 


ints that we hope will soon be growing prairie grass gave 
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THE PROGRESS OF SCIENCE 


1—E NEW DIRECTOR OF LABORATORIES OF THE ROCKEFELLER 
INSTITUTE FOR MEDICAL RESEARCH 


Herbert S 
fies is director of laboratories of the 

Medical Re 
fitting to 


o are familiar with his training 


ippointment of Dr. 


er Institute for 
will seem particularly 


entifie capacities. He comes ot 


ther having 


He took a 


University 


parentage, his fa 
physician of talent 
laureate degree at the 
1910 and then entered 


ecieal school of the same institu 


Wisconsin in 


+ 


Physiology at once attracted his 
ind interest and for two years he 
served as instructor in that department 
there began his research career. In 
1915 he completed his clinical years of 
‘ine at Johns Hopkins. Returning 
Wisconsin he spent a year in the de 
artment of pharmacology. He then 
entered the department of physiology at 
Medical School, 
During the war he spent som: 
Warfare Service 


In 1921 he became professor of pharma 


Washington University 
St. Louis. 
time in the Chemical 


rv at Washington University, and in 


1931 he was chosen professor of physi 

gy at Cornell as suecessor to Professor 
Graham Lusk. As student or colleague 
jas served with Meek, Eyster, Loeven 


art, Howell, Hill. He 


has spent two years abroad in the labora 


; 


Erlanger and 


ries of University College, London, and 
e Sorbonne in Paris. These details of 
Ss career are mentioned to emphasize 
‘wide training and varied experience 

brings to the 


support of his new 


duties 


At no time has Dr. Gasser ever di 
reed himself for one instant from his 


b ratory researches. They began in 
s student days and have constantly in 
ased in significance, volume and im 
tanee, His 
lilac nerves, coagulation, mechanisms 
xidation in the living body, blood vol- 
and traumatic shock. 


nterests have centered on the prob 


earliest work was on 


In later vears 


lem 


Ss muscie-nerve PhvVs or \ 
Erlanger at St Louis ‘ it \ 
IncTION as one I ( itstand y An 
can electrophys wists His 
butions on f] levelopn { 
thode ray ose erap r plivs 
purposes, nerve Luv ! ~ 
to diameter fiber 
period of nerve, the natur nery 
duction, heat produ and viseos 
muscular contra he effects 
klly repeated stimu nerves 
potentials are own i s ‘ 
muscle-nerve pliys vv al 
their author an internationa 0 
his field These researches a 
shown a careful evaluation | 
a close reasoning W nh speak | 
degree of scientific ability 
Dr. Gasser has served as a 
the American PI Vs vy Ss 
aS associate clitol f Lin 
Journal Physio y and P) 
Reviews 

Under the abl eadership 
Simon Flexner the Rocket er ins 
of Medical Researe| nas ¢ ntinu 
erted a profound influence on An 
medical sclence Chere can be | 
that with Dr. Gasser’s appointme 
influence remains in safe and s 
hands. His insight into the worthw!l 
ness of technique and the true sigt 
cance of biological cdliscoveries nay 
ways made him useful and distinguis 
among his colleagues. His activities 
usefulness will now radiate o 
the fundamentals into a e app 
tions of medical science It is this 
portunity for continual expans wl 


makes the 


tions 


tions 


al 
ii 


al 


Insti 
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of me 


Rocke 


uti 


mn 


On) 


| 
Influence 


ly 
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ie 


and its di 
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MEDALISTS OF THE NATIONAL ACADEMY OF SCIENCES 


TurovuGH the generosity of its mem- 
bers and others interested in science a 
number of trust funds have been estab- 
lished in the National Academy of Sci- 
ences during the past seventy-two vears. 
Three of these trust funds—the J. S. Bil- 
lings, the Alexander Agassiz and the 
George True Nealley Funds—amount to 
$91,868.94 and are for the general pur- 
poses of the academy : five of the funds 
the Alexander Dallas Bache (researches 
in physical and natural sciences), the 
OM. C. Marsh natural sciences), the 
Joseph Henry (original research in sci- 
ence), the Wolcott Gibbs (chemistry 
and the Benjamin Apthorp Gould (as- 
tronomy ) Funds—total in amount $145,- 
708.94 and are for the support of original 
research in the special fields designated 
by the donors; ten of the funds—the 
James Craig Watson (astronomy), the 
Henry Draper (astrophysics), the J. 
Lawrence Smith (meteoric bodies), the 
Cyrus B. Comstock (physies), the John 
Murray (oceanography), the Marcellus 
Hartley (public welfare), the Daniel 
Giraud Elliot zoology and _ paleon- 
tology), the Charles Dooljttle Walcott 
(Cambrian and pre-Cambrian life), and 
the J. J. Carty (distinguished accom- 
plishment in any field of science within 
the scope of the Academy Funds 
amount to $112,606.50 and are intended 
for the support of research work in 
designated fields of science and for the 
encouragement of research by awards 
of medals to investigators for outstand- 
ing accomplishments in science. The 
academy has the task, onee in each five 
years, of selecting for Columbia Univer- 
sity the recipient of the Barnard Medal 
(physical and astronomical science In 
addition to these funds there is a large 
endowment fund given by the Carnegie 
Corporation of New York for the pur- 
poses of the National Academy of Sci- 
ences and of the National Research 
Council. 


The total number of scientists 
medals have thus far been ay 
the academy is ninety-nine. T 
are not, however, equally 
among the sciences; each 
from which medals are awar 
the field or fields of science in 
recipients must be distinguish: 
of the trust funds are for the s 
researches in astronomy; fron 
these funds medals are awarde 
result that thirty-three of 
nine medalists are astronom: 
medals have been awarded to p 
fifteen, to zoologists;: ten, to pi 
gists; two, to investigators of 
bodies ; thirteen to oceanograp! 
teen to men who have won dist 
public welfare service; one, to 
gist; and one, to a distinguishe 
in science and engineering. N 
have been awarded to investig 
mathematics, chemistry, botan: 
ology, pathology, bacteriology 
pology or psychology for the re 
no provision is made in the exist 
funds for honoring representat 
these fields which cover six of thi 
sections into which the academy 1 
ship is divided. It is hoped that 
future this inequality may be 
by the establishment of addition 
funds. 

At the annual meeting of the N 
Academy of Sciences held from A 
to 24, 1935, in Washington, four 
were awarded. The Agassiz Medi 
the John Murray Fund was awat 
Haakon Hasberge Gran, professo1 
any at the Kongelige Frederiks | 
sity at Oslo, Norway, in recog 
his contributions to knowledge 
factors controlling organic produ 
the sea and of the relation of veg 
plankton growth to the distribut 
nitrates and phosphates in sea wat 
to oceanic circulation. The prese! 


address was prepared by Dr. He: 
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director of the Woods Hole 
graphie Institute and chairman 


committee on the John Murray 
and was read, in his absence, by 
ouglas Johnson, of Columbia Uni 
In the absence of Dr. Gran the 
was received for him by the 
rable Wilhelm Munthe de Morgen 
the minister of Norway 
Henry Draper Medal was awarded 
n Stanley Plaskett. director of the 
nion Astrophysical Observatory at 
‘toria, British Columbia, in recogni 
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behalf by Dr. Frank Dawsor 
foreign associate ol » Nation: 


‘ 


emv of Sciences from Canada 





DR. J. S. PLASKETT 
tion of his able and consistent labors in 
stellar radial velocities and _ related 
studies, energetically pursued for nearly 





thirty years. The presentation address 
was made by Dr. V. M. Slipher, director 
of Lowell Observatory and chairman of 
the committee on the Henry Draper 
Fund. Dr. Slipher stated that Dr. 
Plaskett merited recognition not only for 
lis original contributions to science but 
also for his successful efforts in persuad 
ng the Canadian National Government 
erect the great Dominion Astrophys- 
al Observatory, which has a_ position 
high repute among the world’s lead- 
ing observatories. In the absence of Dr. 
PI iskett, the medal was received on his JAMES P. CHAPIN 





1S4 


The Daniel Giraud Elliot Medal and 


Honorarium of two hundred dollars for 


1932 was awarded to James P. Chapin, 
of the American Museum of Natural His- 
tory, New York, N. Y., in 
entitled: ‘*The 
Belgian Congo,’’ Part I, 
Bulletin of the American 
Natural History in 19382. 


prepared by 


Birds of 


published as a 


his work 


The presenta- 
Dr. F. M. 
(Chapman, was read by Dr. Ross G. Har- 
on the 


tion address, 


rison, chairman of the committee 


Elliot 
lication 


Fund. In this address the pub- 


is described as the ‘‘work of a 
man exceptionally qualified by desire, 
natural gifts and experience gained in 
nature, the museum and the classroom ; 
it records in detail observations on habits 
and distribution, the result of prolonged 
field work; it discusses questions of tax- 
and of the 


standpoint of the skilled systematist who 


onomys nomenclature from 
has access to many specimens and is fa- 
miliar with the literature of his subject, 
and it treats with the authority of the 
trained biologist those problems which 
arise in attempting to explain the rela- 
tion of an animal to its environment.”’ 
Dr. Chapin received the medal in person 
and expressed hearty appreciation of the 
honor conferred upon him. 

The Publie Welfare Medal of the Mar- 
Hartley Fund awarded to 


ceellus was 
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recognition of 
the 


Museum of 


MONTHLY 


August Vollmer, professor of 
the 
fornia in Berkeley and for ma 
chief of 
nition of his application, in p 


ministration at University 


police of Berkeley, 
ministration, of seientifie m« 

crime detection and to crime pr 
The presentation was made by ID 
Mason, president of the R 

Foundation of New York D 
pointed out that Mr. V« 
effort. 
way to the elimination of g 


Iimer, 
many years of ‘*has sl 
raft 
in police administration, has ¢ 
standards of personnel, and ins; 
coworkers with pride in, and 
He has st 


the search in all fields of science 


for their profession 


them to bear on the problems 
detection and prevention. It i 
that he bee 
mental in the veritable remoul 
In the 


mer, the medal was accepted 


much to say has 


profession.”’ absence ot 

the home secretary of the acac 
The award of these medals 

at the annual dinner of the acacd 

its president, Dr. William Wallace ¢ 

the 

case, of the committee on the trust 


bell, on recommendation, 

which made the award possible 
EF. E. Wricur. 

Home Sé¢ 


MOSES MAIMONIDES, PHYSICIAN AND SCIENTIST 


SCIENTISTS and philosophers the world 
over are celebrating this spring the eight 
hundredth anniversary of the birth of 
Maimonides, 
philosopher, theologian and 
Rabbi Moses ben Maimon, best known by 


Moses famous medieval 


physician. 


his abbreviated name of Rambam, was 
born in Cordova on March 30, 1135. It 
is interesting to note that the city of 
Cordova has this year officially decreed 
honor of her 
famous son, offspring of a people whom 
the Spanish burned and butchered and 
finally expelled in toto from the land. 


a general celebration in 


Maimonides is known to history as a 


vreat Hebrew scholar, as the 


Jewish philosopher and the direc 


runner of Spinoza, and as a great 
clan and scientist. It is in 
capacity that a brief reference is n 
Maimonides in this journal. 
Maimonides excelled in 


and medicine 


both 


science of 


] 


by his learned contemporaries and | 
fact that he became court physici 


Saladin, the greatest of all sultans 
that Richard 


well known the 


He wa 


leading elinician of his time, as att 


hearted and Crusader tried but fail: 


induce Maimonides to desert his 
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Saracen patron. The character of Al 
Hakim, the physician, so _ beautifully 
described in Sir Walter Scott’s novel, 


‘*The Talisman,”’ is said to have been 


inspired by the living example of 


Maimonides 

The works of Maimonides as a medieal 
scientist number about twenty, which 
may be classified as follows: 1 eX posi- 
tions and commentaries on older authori- 


ties; (2) works of a hygienic character ; 


(3) works of a physiological and phar- 
macological nature, especially his De 
Venenis, or treatise on poisons; (4 
treatises on special subjects, such as 
gout, asthma, accidents and mental dis 
eases: and D De Causis et Indiciis 
Morborum, or ** Etiology and Pathology 
of Diseases.”’ 

Judged by the progress of medical 
science and art, Maimonides’ outstand- 
ing contributions were many. (1) He 
studied disease from the etiological and 
causal point of view, on the one hand, 
and examined the pathological changes 
produced by disease, on the other. (2 
He laid great emphasis on the importance 


of preventive medicine and _ hygiene. 


(3) Throughout his works he stressed the 


importance of dietetics, proper balance 
between rest and physical exercise, the 
value of fresh air, sunshine and salubri- 
ous climate and the inescapable and in- 
separable connection between morality 
and physical well-being. (4) Disregard- 
ing the traditions of physicians before 
him, Maimonides championed simplicity 
in pharmacotherapy and recommended 
simple prescriptions instead of the shot- 
gun variety employed by many physi- 
cians from his time until now. (5) He 
repeatedly emphasized the paramount 
value of Vis Medicatrix Naturae, or the 
curative power of nature and warned 
physicians against abuse of drugs, the 
action of which they did not understand. 
(6) He constantly taught the importance 
of cultivating Mens sana in corpore sano, 
or ‘‘a healthy mind in a healthy body.”’ 
(7) He discussed the treatment of 
wounds sustained in accidents in a very 


rational and up-to-date ma 
wrote a most interesting tf) 
rabies. (8) Finally, he ree 
absolute necessity ot comb 
study of science with the hun 
order to reap the benefits 
research and discovery M 
belonged to that seleet group 
tual aristocrats and captains 
of whom a recent critic has sa 
most civilized minds are thoss 
tists who have had the energy 
curiosity to master the hun 
In this respect a striking para 
drawn between Maimonides 
great scientific genius, Micha 
who also maintained a laborator 
oratory. 

A still more striking para 
pointed out between Maim 
physician and William Osler. 
est physician America has 
Both Osler and Maimonides b 
combining the practice of medi 
medical research. Both consid 
prevention of disease more in 
than its cure. Both stressed 
tance of fresh air, sunshine, 
exercise as physical agents in 
ment of disease. Both relied 
Medicatrix Naturae and advocat 
ple prescription writing to suc 
tent that they have sometime: 
termed therapeutic _ nihilists 
preached and practiced sane n 
and sex hygiene as the foundati 
healthy body and mind, and bot! 
to harmonize science with the hun 
for the happiness and welfare 
kind. We may well give Maimor 
title of ‘‘William Osler of M: 
Arabic and Hebrew Medicine,’’ 
paying this tribute to his mem 
must not forget that he antedated 
by some seven hundred years 

The so-called prayer of Maimo1 
a fitting conclusion to this brie! 
ment, particularly in these days 
there are those who reject the 
ments of such physicians as 
Koch, Virchow, Ehrlich, Neisser, \\ 
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d von Behring because of their 
n (real or fancied) with that 


ce which gave us the Rambam 


I turn unto my ealling; 
1 by me, my God, in this t: 
task: 

success! For 
Thy loving counsel and support 
vail but naught. 

with true love for this 1 


Thy ¢re-a-tures. 


her greed for gain, nor 


nor vain ambition, Davip |. Ma 


THE 1935 CORNELL-AMERICAN MUSEUM ORNITHOLOGICAL 
EXPEDITION 
1935 ornithological field expedi the group, is giving 


for the photographing and sound to the photographing 
cording of native American birds is a natural surroundings, 
int undertaking of Cornell University  logg, instructor 
and the American Museum of Natural nell, is in charg 
History. Dr. Arthur A. Allen, professor The plan is to be 


ornithology at Cornell, who is leading months during the 


=)" Wars 
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and a large part of the United States east 
Rocky Mountain divide will be 

Much of the 
in the southern and southwestern tier of 


of the 
visited 


states. 


Several uses will be made of the mate- 
rial that is being acquired. A primary 
object is to make records of the evclical 


and disappearing species so that these 


may be 


preserved when the 


no longer available. 
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time will be spent 


Ever since it has 


subjects are 








PROFESSOR 


ING 


ALLEN FOCUSING A MOV 


PICTURE CAMERA ON THE 


COLLAPSIBLE 


PLATFORM 




















THE PARABOLIC REFLECTOR 
OPERATION 


become feasible to make film r¢ 
in nature of bird voices, the w: 
been collecting the records of 

of American birds. This ¢ 
should be enlarged materially 
addition of the material now 
secured. The uses of sound film 


are many. Foremost, it offers 


for a conerete method for the st 
bird song. The sound track on 














fa bb ‘ 
4 
4 








ry clearly the exact pitch, qual 
tempo of the song Under a low 
the song can be care 
Heretofore 


s not been possible, and the bird 


microscope 


idied and analyzed. 






~ 





student has had to rely entirely on 
An objective me 
In addi 


n. the sound records can be transferred 





impressions. 





f study is now available. 





film to phonograph disks, and some 





made avail 
the ele 


em have already been 





je for use in nature study in 







‘ tary and secondary schools, and In 

scout groups, etc. The material that is 
3 heing collected can be used for making 
® additional phonograph records. Com- 





the motion 
© being taken with the photographed sound 


pictures which are 






is entirely possible, and in this way a 





series of bird sound motion pictures is 
being built up. 
Since the commercialization of sound 


motion pictures, improvements 
have been made in electrical amplifica- 
Outdoor 
recording, thongh at first very crude, has 


i 


gradually been refined. 


many 
tion and in sound recording. 


Sound photog 
with 


A Bi ci i lr) ct A ty Vm de igh 





raphy in the open, as compared 






rdinary soundproof studio recording, 
presents certain difficulties, and in addi- 
tion, the 

high sounds as those produced by birds 






recording of such unusually 





A ats eM 





requires specially adapted apparatus 


> Mr under the direction of Pro 





Kellogg, 







® fessor True McLean, of the Cornell Uni- 
. versity Engineering School, and with 
= the help of Mr. Arthur Stallman, has 
B dev loped, in the past few years, special 





» amplifiers and equipment 
The apparatus is 
=» mounted in a small Ford truck. 
5 undred and fifty feet of microphone 

‘able are used, and this gives the sound 
addi 


n, the microphone is mounted with a 


to deal with 





these problems. 






Two 












tographer quite a range. In 





specially designed parabolic reflector, in 
the exact 
gun-sight is 





manner that it is in 
is of the parabola. A 
attached to the outer rim of the parabola, 
and the whole device is mounted on a 
d; and 


such a 






is easily and noiselessly 
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THE PARABOLIC REFLECTOR MOUN 
ON A TRIPOD 

moved both in the horizontal and vert 

cal plane. When a singing bird ar 

microphone are in_ perfect focus 

sound of the bird is greatly amp 

This tends to eut out unwanted sounds 

wind, ete., which are the ban 

door sound recordet Wit 

the parabolic reflector and \ 

dred and fifty feet of cable i ! 

cording of a normally ud bird voice cai 


be made at about 1,000 feet fron 


truck. Experience has shown that on 


» within recording dis 


can drive t 
most species ol birds 


» 
Bird 


after dawn 


recorded best sl rtiv 


sound IS 


It is then that song is most 
persistent, and constant repetit 
song Is necessary unless one is 
to waste amounts of film. The 


vreat 
recorders arrive at location tl! 


before the 


sound 


proposed recordn 


night 
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The truck has a bunk, and the operator 
He is ready to record 
Ford 


This contains sleep- 


sleeps on location. 
at the 


truck is also used. 


crack of day A second 
ing quarters for two men and carries the 
various cameras and camping equipment. 
A collapsible platform which is used in 
bird photography has been built for the 
roof of this truck. This platform can be 
raised about eight feet above the roof of 
the truck 
instances, on the same level 


The photographer can be, in 


many with 
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the nesting bird, and, if need 
can be erected on the platforn 
way, the camera is often over t 
When not 
platform folds up and adds 


above the ground. 


foot to the clearance of the true 


be raised by two men in less 
minutes, and has proved inva 
securing intimate close-ups 0 
ALBERT R 
\MERICAN MUSEUM OF 
NATURAL HISTORY 


FIRE-RESISTANT FABRIC FOR AIRCRAFT! 


Tue rapid growth of the aviation 
industry in this country has brought to 
the fore the problem of eliminating the 
fire hazard inherent in fabrie doped with 
cellulose nitrate, now commonly used to 
air- 


and fuselage of 


destruction of 


cover the wings 
planes. The 
eraft because of the accidental 


of the flammable covering by the back- 


Cost ly air- 
ignition 


firing of the motor, the careless toss of 
a lighted the 
chance settling of a spark from a nearby 
flue 
rence. 


match or cigarette or 


become too general an oceur- 


The rapid spread of flames fol- 


has 


lowing a minor crash presents a formid- 
obstacle to the reseue of trapped 
survivors. It has been stated that the 
use of metal will eliminate this hazard, 
but it is probable that, particularly for 


able 


service airplanes, fabrie will continue in 
use for some time to come because of its 
lower cost, availability and ease of appli- 
cation and repair, factors which facili- 
tate rapid replacement of losses in time 
of war. An investigation was, therefore, 
undertaken by the National Bureau of 
Standards with the financial assistance 
of the National Advisory Committee for 
Aeronautics to develop a non-flammable 
doped fabric for aircraft. 

A satisfactory airplane dope should 
tauten the fabric to which it is applied, 
dry relatively rapidly without ‘*blush- 

1 Publication approved by the director of the 
National Bureau of Standards of the U. 8S. De 


partment of Commerce. 


ing,’’ 2¢., precipitating th 
derivative in white patches be 
condensation, 


moisture vive 


durable surface and permit 


weight. To these we believe s 
added the requirement that 
fabrie should be fire-resistant 
Natural and synthetie resins 
tures of synthetic resins wit 
nitrate and cellulose acetate w: 
tigated. The resins did not 
fabrie sufficiently to be satisfa 
airplane dopes. In general a 3 
of cellulose derivative to resin wa 
sary to attain satisfactory taut) 
this proportion even the least 
ble resins did not markedly imp 
fire-resistance of the doped fab 
method was found to fireproof 
fabric doped with cellulose nitra 
tautnes 


maintain satisfactory 


weight requirements. An airpla 
ering with excellent resistance 
tion was obtained by the applicat 
a 3:7 boric acid-borax mixture 
plane cloth and subsequently d 


This dop: 


containing ap 


with cellulose acetate. 
eloth, 
mately 5 per cent. of the boric ac 


fireproofed 


mixture by weight, did not bur 
horizontal or vertical position 


not ignited by lighted matches 


ing gasoline. 
Although it is preferable to 
combination which is self-extingu 
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FLAMMABILITY TESTS ON DOPI 
TREATED AIRPLANE CLOTH DOPED WITH CI I Os! 
) WITH CELLULOSE ACETATE. 3. FIREPROOFED AIRI 
4. FIREROOFED AIRPLANE CLOTH DOPED 


THE PANEL AND WITH CELLI 


as ean be obtained by fireproofing nitrate, 
airplane cloth before doping with airplane covere: 
ulose acetate, if one is choosing be- readily apparent 
tween two materials which will support Published re 
combustion, it is important to have the lose nitra 
gnition temperature as high as possible. for use at 
Various definitions and methods of because 
measurement of ignition temperature cellulose acet 
ave been proposed by investigators in and, in general, 
s field, but there is general agreement to be used in the zo 
the ignition temperature of cellulose ing the comparativ: 
trate is approximately 200° CC. below technological ints 
f cellulose acetate. When it is con cellulose acetate 
sidered that the temperature of ordinary — preferential us 
deseent lights, steam pipes and surprising and is 
| cigarettes and matches exceeds tude of the wartime 
gnition temperature of cellulose neers toward the fire hazard 
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nitrate dope. After the war the devel- 
opment of cellulose nitrate lacquers re- 
ceived a remarkable impetus in the need 
of a low-cost, quick-drying coating mate- 
rial for many industrial purposes, nota 
bly automobile bodies, and rapid techni- 
New 


were developed for cellulose nitrate, the 


cal advances were made. solvents 
common solvents were reduced in price 
by improvements in manufacturing 
methods and volume production, and the 
spraying process was perfected. As a 
the 


lacquers, with a few 


result improved cellulose nitrate 


changes to make 
them suitable for doping airplane cloth, 
gradually replaced the less hazardous 
cellulose acetate dope which was techni- 
that 


To-day, however, the technical position 


cally dead in post war period. 


of cellulose acetate has been altered. 


The rapid increase in the use of motion 


picture and x-ray films made from cellu- 
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ose nitrate was accompanies 


I 


ver of serious conflagrat 

centered attention on the des 
a relatively non-flammablk 
pared from cellulose acetate 
as a stimulus to research o1 
tion of cellulose 


acetate and 


and resulted in a rapid @ 


manufacture of safety film 


acetate plastics. Cellulose a 


are, therefore, now only 


more expensive than cellu 
When it 
cost of the dope is much less 
cent. of the total « 
difference in 


dopes. is considers 
‘ost of an a 
price of the 

becomes insignificant as 
the 
destruction of the airplane b: 
dental ignition of the fabric 


comp 


potential loss 


resulting 


the very flammable cellulose » 


(JORDON \I 





